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mingham, Connecticut, with the conditions there not more favorable 
to the gas maker than those obtaining in like average situations else- 
where, it was possible by shrewd management and ‘‘everlasting effort” 
to cause the residuals of coal gas manufacture to yield a return equal 
to 70 per cent. of the cost of the coal carbonized. Many were dis 
inclined to aceept that statement, without reservation, but his figures 
were plain, and another equally clear fact was that his profit and loss 
account reflected them in the shape of dollars and cents. In 1891 he 
presents another hard nut for the cracker, in the matter of a calm 
statement that his unaccounted-for gas, in the year ended April 1, 1891, on 
a total make of 43 millions cubic feet, figures out at only 2.7 per cent. 

This is approaching the ‘“ possible” very closely, and, to say the 

least, his figures will be scrutinized with that interest which is inspired 
by wonder. Surely, if ‘‘everlasting effort” is to be ‘‘ the price of small 
leakage,” then Mr. Nettleton, it must be admitted, did not have many 
idle hours in Birmingham, last year. It is truethat the yield per pound 
4.77 cubic feet) of coal was low during the time under review, but then 
it is equally true that in '86, on a make of only 28} millions, when the 
yield per pound (4.92) was comparatively high, the leakage account (5.3 
per cent.) was far from being abnormal. In fact we imagine that most 
gas makers would be well satisfied could they attain and sustain an 
unaccounted-for gas return of 5 to 6 per cent. per annum. The discus- 
sion, through its animated tone, shows that Mr. Nettleton’s paper aroused 
the thoughts of the members, and that he evidently had them thinking; 
and Mr. Addicks’ contribution to the dialogue was far from bsing the 
least interesting division of it. 

The paper is well composed and will be referred to frequently in the 
twelvemonth by many of his brother managers when they, in the 
monthly round-up of their work, come to the vexed and vexing matter 
of apportioning the percentages to goto unaccounted-for gas. Of course, 
it is simply impossible to even approximate the Birmingham percentage 
and thisis especially 
so of the larger cities, where upheavals of the roadbeds are the rule, and 
where the depressions of the surface, from the rumbling activity of 
commerce, never cease. Situation and circumstance must ever be live 
factors in settling the unaccounted-for gas account—just as much as 
they are in determining the cost of gas to its manufacturer. 





in the large majority of situations in this country 


Mr. Epwarpb Lyons, formerly at Indianapolis, Ind., has been appointed 
Superintendent of the Huntsville (Ala.) Gas Light Company, replacing 


Mr. W.S8. Rothell, who resigned.—The Arkansas Coal, Gas, Fire- 
clay and Mfg. Company, has been organized at J{ot Springs, Ark. 
Capital, $200,000.—An effort is being made to place the Pulaski Gas 


Light Company, of Little Rock, Ark., in the hands of a Receiver.—— 
The Electric-Gas, Light and Power Company has been chartered for 
Taylor, Texas. Capital, $40,000. 


The next meeting of the Gas Club, of Chicago, will be held in about 
a fortnight. Our next issue will give exact date, place of meeting and 
programme, 








SPECIAL WESTERN CORRESPONDENCE. 
~ 
By SUNSET. 

Dear JOURNAL :—That skilled personal attention is the secret of success 
in almost any business is true, that it is especially needful in the gas 
business is even more true, and that it is an absolute necessity for suc 
cess, and repays many fold, in certain lines of the gas business, is most 
true. Irefer particularly to the management of gas stoves and of 
leakage. Complaint from easy going superintendents that in this direc- 
tion they cannot succeed, as their conditions are ‘‘ peculiar,” reminds 
me of the man who said, when the facts did not agree with his story, 

‘So much the worse for the facts, change em.” To the dormant super- 
intendent I say, ‘‘ Change the conditions.” What can be done in this 
way is shown in an instance that lately came under my observation. 
Place, a town in Michigan of moderate size. Former record, a small 
output, poor candle power, and no gas stoves—‘‘ people didn’t want them 
for cooking, and you conidn’t make any impression on that climate 
with a gas stove.” A change of administration brought in a superin- 
tendent who flatly declined to believe this last statement. First, a better 
candle power was given for a lesser price, and then the gas stove busi- 
ness was pushed, pushed—pushed by sheer sticking at it. To-day, one 
out of every two consumers has a gas stove of some sort, and there is 
enc gas stove to every 20 of the total persons—men women and child- 
ren—in the place. For the year ‘90, nearly 50 per cent. of the total 
output was sent out in the six months from May to November, and for 
the current year it is expected that over half the output will be sent 





out during these summer months, mostly for stove business. TT} tg 
no electric company in the place, so that loss of store lighting do 

conduce to light winter output and these results. That superinte) (6 
rather believes that gas is here to stay, and he proposes eventu to 


have every meter in town represent a stove, even if he has tomak 

of his consumers double up. 

What can be done in leakage, is shown by Mr. Nettleton’s pa it 
your recent American Association meeting, East—a reduction in this 
item from concentrated sticking at it to less than 3 per cent.! An 
companies think themselves fortunate if they have reduced their |: 
to twice that amount. 

My preaching on this matter of energetic, personal pushing 
supported by a few figures lately reaching me, from a friend who had 
visited Terre Haute, Ind. Both Companies there, spurred to extra «!!ort 
by the war between them, and aided by the allurement of 35-cent vas, 
have experienced an enormous boom in the stove business. ‘Tis a hard 
citizen indeed who can resist the importuning of the agents for business 
for one or the other of the Companies. Supt. Diall has ceased to reckon 
or order stoves merely by the dozens. Since the fight commenced, about 
nine months ago, he has introduced some five car loads. Meters have 
jumped 50 per cent., and his entire output has grown so, without a cor 
responding increase of fixed charges and expense, that it has very large 
ly helped to lessen the hurt from the competition. So large has the out 
put become that in September (three months before the heavy mont 
December) his output had topped the record of the works for greatest 
daily send out. ‘‘It seems like pretty severe medicine,” says Mr. Dia 
‘* 35 cent gas ; but our business has increased so that when the com pet 
tion is over the price will not have to be put back to its former figure, 
by any means.” Meanwhile, how are the contestants holding their 
own? The old Company, with a thoroughly well equipped coal works 
and a large modern water gas plant, using its own coke with cheap 
coal and oil, and high prices for residuals, is putting out, at a minimum 
of cost, a magnificent, thoroughly fixed, mixed gas of the highest 
heating value, and 25 candle power. 

The Citizens (MacKenzie process) Company is putting out, practically 
an oil gas, carrying 15 to 45 per cent. of nitrogen, according to tne 
vagaries of the continued experimental workings of the apparatus. The 
gas is, as are all oil gases, ‘‘ heavy ” in combustion, lacking “stiffness,” 
and has strong smoking tendencies. Ils it any wonder, prices being 
equal, that the public prefer the old Company’s gas, and that it, there 
fore, is getting all the growth of the business? Of the total meters in 
town the new Company has but one eighth and is not materially gain- 
ing. Its output, claimed to be 100,000, is known to be much less, and 
ditto, ‘‘not gaining.” It is hard to comprehend or believe the state- 
ment that its proprietors are making money ; for those in position to 
know, without the blindness that comes from ownership or self-interest, 
tell me that the cost of the gas in the holder is practically equal to the 
selling rate. 

Once again is the earnest and hard working gas engineer sorely tried 
by the preposterous claims of the “philanthropists.” Philanthropists 
who, rumor has it, offered to stay out of Evansville, Ind., for $15,000, 
reduced their demands to $7,500, and as yet haven’t gotten either it, or 
into the city. I rather think, too, that the brains of the President of 
the Ohio Gas Light Association are sufficient to keep them out. 

The ‘‘ MacKenzie process,” that is offered as the ‘‘whyfore” of the 
35-cent gas above named, is easily described. A firebrick lined cham- 
ber, filled with checker-brick in imitation of a Lowe superheater, |s 
made hut by burning oil in it, with plenty of air, for combustion 
When hot, the air supply is cut down to a point insufficient for com 
bustion ; the oil continuing to flow, is vaporized and gasified by the heat 
from the hot brick, and, diluted with what air 7s admitted, goes ol! as 
oil gas, and there you have it. 

The gasholder is built of heavy plate iron, double riveted, to give 
inches pressure. Coupled with the four and one-half million holder 
now building in Chicago (the largest in the U. 8.), and one without 
guide framing that I hear talked of, the West will soon lead both 1p 
size and pronounced design of this part of gas plants. 

The Economic is still pegging away, pipe laying. 

The Gas Club of Chicago met lately for the first regular meeting. 4 
capital spread was enjoyed, I am told, for a moderate sum, and a ‘!0! 
oughly good time had by all. Uncle Jerry Howard's selection as !’res 
ident was a masterpiece. Unhampered by relations of trade, be ved 
by every gas man in the West, he will constantly imbue into the | lub 
the sparkle of his own genial personality. F. R. Persons, as \ ice 
President, and F. H. Shelton as Secretary, were also fitting selections, 
and a well deserved recognition of the earnest and continued work dove 


S 





by them in organizing the Club. 
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{Continued from page 621. | 
[OFFICIAL REPORT—REVISED BY THE SECRETARY. | 
NINZTEENTH ANNUAL MEETING OF THE AMERICAN 
GAS LIGHT ASSOCIATION. 
<i 
Hep aT New York, OCTOBER 21, 22 AND 23, 1891. 


First Day—OcTOBER 21—AFTERNOON SESSION. 


The Association met at 2 P.M. 

The President—The order under which we adjourned was that of gen- 
eral business. There seems to be nothing on the desk of the Secretary 
calling for your attention. Does any member desire to present any- 
thing for the consideration of the Association before we take up the dis- 
cussion of papers? If not we will proceed to the next order of business, 
which is the reading of papers; and the Chair has the pleasure of an- 
nouncing that the first paper to be presented to you will be one by Mr. 
Charles H. Nettleton. It is upon our old friend leakage—an ever inter- 
esting topic to us, and undoubtedly it will be treated in a very interest- 
ing and exhaustive manner. 


Mr. Nettleton (Birmingham, Conn.) then read the following paper on 


LEAKAGE. 


In presenting a paper on the subject of leakage, I do not expect to say 
anything startling, or to add very much to the stock of knowledge al- 
ready possessed by the members of this Association, but as the subject is 
one that, ‘‘ like the poor, is with us always,” and is one in which every 
gas manager is interested, I hope that my paper may not fall entirely on 
deaf ears. 

The cost of gas is made up of so many items, that it is perhaps difficult 
to say which is the most important. The coal, the oil, the labor, the 
leakage, the office—they are all important, and care and attention 
should be given to each, but to no one item to the neglect of the others. 

There used to be a saying current among gas men 20 years ago, that I 
have not heard so frequently in recent years, and that was ‘‘ that the 
money was made or lost in the retort house ;” but times have changed, 
and now in many companies a larger part of the cost of gas is outside 
the gas works yard, and “distribution” is as important, and in some 
cases more important, than ‘‘ manufacture.” In calling your attention 
to one of the items of distribution, ‘‘ leakage,” I am sure you will all 
agree that it is of sufficient importance to receive a portion of the time 
of every gas manager. 

By the term leakage, I mean the difference between the gas registered 
at the station meter and the amount for which we make out gas bills, 
plus the quantity consumed at works, offices, etc., in other words, 
the unaccounted-for gas. 

The causes for the difference between the gas we make and the gas 
registered by consumer’s meters are numerous, and some of them I pro- 
pose to consider at length. 

lemperature.—One of these causes over which we can have but little 
control, and to which I think but little attention has been paid, is the 
difference in temperature at which the gas is measured at the gas works, 
and that at the consumer’s meter. A friend of mine tested the tempera- 
ture of the gas for a year, in New York city, at the station meter of the 
works in his charge aud at the meter in his own house, and the average 
difference was nearly 16°. In this case the house meter was in the cel 
lar. Allowing for meters kept in warmer places, such as factories, 
stores, etc., it is probably safe to say that in this latitude the difference 
in temperature of gas when made and when sold is not far from 10°, 
and as every 480 feet of gas expands or contracts about 1 foot for each 
increase or decrease of 1° in the thermometer, it follows that for the es- 
timated 10° the contraction is 2 per cent., so that of our apparent loss of 
5 or 10 per cent., about two parts are beyond our control. 

Leaks in Mains.—The main source of loss, however, is probably 
leaks in mains and services. 

Thanks to the energy and ability of the men who make our pipe to- 
day, we have, whether using cast iron, wrought iron or steel, an 
uniformly good pipe, in using which, with reasonable care, good joints 
can easily be made. The younger men in the business will never know, 
unless they happen to use some ancient ‘‘ special,” the annoyance and 
bad language that were produced years ago, by the spigot end of some 
Mttir g being too large for the hub of some pipe of the same nominal 
size, though both pipe and special, perhaps, came from the same foun- 
dry, or when, in regular hub and spigot pipe, the space for a joint 
Was only one-eighth of an inch in width. With such pipe it was very 
difficult to make good joints, and consequently difficult to keep down 
the eakage, 

I'am unable to speak from personal knowledge of the use of wrought 


iron or steel pipe as mains, but those who have used that kind speak 
highly of it, particularly in connection with its freedom from leaks 
The company with which I am connected have nothing but hub and 
spigot cast iron mains, and as they, in this section of the country, are 
used almost exclusively, I propose to confine my remarks to them alone. 
Owing to the heavy water pressure put upon all cast iron pipes at the 
foundry where made, the pipes when first purchased, are almost certain 
to be without cracks or holes, and when laid, and the joints well made 
with either a good soft lead or Roman or Portland cement, one is 
reasonably sure of having a tight pipe before the ditch is filled. 

In regard to material used in making joints; personally, I prefer 
those made of cement, on the s:ore of much less cost, and Jess liability 
to leak. A personal experience, which is no doubt familiar to many of 
you in your own work, will best illustrate my faith in cement joints. 
In a severe winter, several years ago, the frost had gone down around 
a six inch gas pipe on a certain street, and a large leak was reported in 
that neighborhood. On digving up tte pipe it was found to have pulled 
apart three-eighths of an inch where tapped for a three-quarter inch 
pipe, and a cement hub and spigot joint, less than three feet away, was 
intact. I think the chances are that with a lead joint the latter would 
have drawn, and a leak started which would not have beer stopped 
until the ‘‘ smelling committee ” (as named by one of our local papers) 
had put in its work. But either lead or cement with well driven gas 
kets makes a first class joint. 

The filling of the ditch as far as the top of the pipe is a very impor 
tant matter, and too much care cannot be taken up to that point. 
Crooked rammers should be used to pack the dirt firmly and solidly 
under the pipe, so as to give it as solida foundation as possible. But in 
doing this, care is needed, particularly with smal! pipes, to see that the 
dirt is not rammed too vigorously, thus raising the pipe out of line and 
making the first start toward leaky joints. I desire to emphasize this 
point, as I believe as much, or more, depends on the way the ditch is 
filled, as on the way the joints are made. Another personal experience 
may illustrate this. 

About twelve years ago, when knowledge seemed to be much larger 
in quantity with the speaker than at the present time, I had occasion to 
lay about 8,000 feet of 8-inch pipe. It was rushed through, and the 
cost per foot was satisfactorily small, the gas was turned on, and tested 
by means of a meter and valve. To my surprise and mortification 
the gas was going through the meter rapidly, although not a consumer 
was on the main. Some of the ieaks were soon found and stopped, but 
the pipe could not be made satisfactorily tight at once. Afterwards | 
found out that in the hurry of getting in so many lengths of pipe per 
day, that, in certain sections, the dirt had not been properly rammed 
under the pipe. For nearly three years after it was laid it was a source 
of great annoyance and expense, but finally, with the ramming that 
each lenyth received when a leak was repaire’, the trouble disappeared 
and to day it is as tight as any other length of main under my control. 
But while the trouble lasted I believe it is no exaggeration to say that 
more than 500 leaks were repaired on that line of pipe. Since that time 
my attention in laying pipe has been given principally to packing the 
dirt under and around the pipe. 

Kind of Soil.—The quantity of leakage depends to a considerable ex- 
tent on the character of the soil surrounding the pipes. Given, a sandy 
or gravel soil, and the passage of the gas from the pipe through a hole 
or a cracked joint is hindered very little by the surrounding dirt ; loam 
lessens the leak materially, and stiff wet clay makes the pipes tight, 
holes and cracks to the contrary notwithstanding. 

In a certain city in which the gas pipes are surrounded by mud, 
through which the gas cannot be forced by the ordinary pressure, I was 
told that the leakage was absolute nothing except the gas lost in making 
connections with services, laying new mains, ete. 

In this connection it may not be out of place to describe the method 
followed by the speaker in searching for leaks. The gang is made up of 
a foreman and either eight or ten men. The foreman from his book 
containing the location of pipes, lays out the line of pipe, indicating 
same in any convenient manner. Along this line, when on unpaved 
streets, a man makes holes every 6 or 8 feet through the crust of the 
road with some light, pointed iron bar, generally a piece of 1l-inch pipe 
with a steel point at one end. 

Following him come six or eight men in couples, each with an 
8-pound striking hammer, a; 1 each couple with a steel bar about 3 feet 
6 inches long, having one end drawn out to a long, sharp, tapering 
point. In the shallow holes made by the man in advance, these steel 
bars are driven, each bar being struck by two hammers. When driven 
from 2 to 3 feet, the distance varying with the known depth of the pipe, 
the bar is hammered sideways, and then is easily withdrawn by hand. 
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The two men take their bar and go forward immediately to drive an- 
other hole. 

Following these is another man whose sole business is to smell] at the 
openings made by the bars, and then fill in the same with loose dirt, re- 
porting all leaks to the foreman 


On paved streets, the same bar is used for a short distance to separate 
the paving blocks, and then a smaller bar is driven down to the main. 
So much difficulty was found, however, in withdrawing the bars on 
paved streets, that to save time a tool was made, which, while crude, 
works well. A heavy bar with jaws on one end is used as a lever, a 
piece of hard wood cut on its edge into steps, the latter shod with iron 
plates, is used as a fulcrum, and the bar pried out. This simple device 
nearly doubled the amount of work that could be done on paved streets 
with a given amount of labor, as compared with withdrawing the bars 
by hand. 

The above system is the result of many experiments through a series 
of years, and while it may not answer in all places, yet with the soil in 


my neighborhood, which is largely sand and gravel, it works very well. | 








The fifth column, gas sent out per mile of pipe per year. 

The sixth column, the loss per mile of pipe per year. This p) 
expresses leakage in the fairest way possible, for the purpose of « 
son with other works; and yet given a works with a consump 
10,000,000 per mile, and the loss due to difference in temperat 
which gas is measured at works, and in consumers’ houses 
probably be neariy 200,000 feet per mile For the averag 
works, however, under 100,000,000 per year, and sending out by 
1 and 14 and 8 millions per mile of pipe per year, I suggest t 
fairer basis of comparison can be made than the feet lost per n 
year, 

It was suggested a few years since that the size of pipe ought 
considered; that on a 12 inch pipe the chances of a leak were just 
that on a 6-inch, owing to the greater area of pipe and joint. B 
smaller works will average about the same sized pipes, and to 
everything to a basis of say 4-inch pipe, is a refinement that, 
judgment, is uncalled for. I am quite well satisfied that for 
works 100,000 to 150,000 feet per mile per year should be consid 


Services.—With leaks in services, I have had very little experience ; | reasonable amount of leakage, and unless the circumstances wer 
but I am told that in older companies than mine, and in those where the |ceptiona], a manager should not rest satisfied until that figure was 


soil rusts wrought iron quickly, this is a large source of loss. 

It is said that this destruction can be prevented by coating the pipe 
with one or more preparations, but of that I cannot speak of my own 
knowledge. Certainly, if troubled from this source, 1 would try to see 
that the services were so coated that little or no rust would form. 

Consumers’ Meters.—Another cause of unaccounted-for gas is the er- 
rors in consumers’ meters, for which I think the only remedy is period- 
ical testing. If a company does not test its meters for years, some of 
them are bound to get out of order, the bellows gradually lose their oil, 
do not expand to their full capacity, and the meters run fast, or the bel- 
lows are cracked, the valves or their seats wear unevenly, and the meter 
runs slow 

The fast meters, when they become fast enough, are sure to be heard 
from, by reason of complaints from consumers, are brought in, tested, 
and correct meters substituted ; but the slow meters are rarely heard 
from, generally not until they fail entirely to register. In this way, 
and for these reasons, a company failing to test its meters will in time 
have a large majority running slow ; and I am confident, after testing 
all my meters a number of times, and knowing how many run fast and 
how many run slow, even when repaired every three or four years, that 
it is only a question of a few years before 7 per cent., or even more, of 
all gas sent out would become ‘‘ unaccounted for” by reason of slow 
consumers’ meters. 

This is one reason, but not the Only one, why il pays to test meters 
periodically 

Station Meters.—Another cause of loss is an incorrect station meter. | 
How general this is I am unable to say, but more than once when hear- 


ing some wonderful tale of big yields per pound I have wondered if the | 


station meter on which these results were based was correct. I have heard 
itstated that very large yields and very large leakage were quite apt to go 
together. But in this matter, as in many others, it is very easy to de- 
ceive oneself, and tests should be made occasionally to demonstrate the 
fact that the meter is approximately correct. 

The following table has been prepared with care, and gives the re- 
sults obtained at the works in my charge for the past 10 years 








reached. 
Seventh and eighth columns give total cost and cost per mile 
tively, of searching for and stopping leaks. These columns are a 
to add general interest to the table, and in the hope that the disi 
will bring out the fact that the costs stated are above or below the ave 
age cost in other places 
I desire to call your attention to the fact that in the year ending 
Ist, 1888, but $22 was charged to leakage, but in the year follo 
quite a large amount was spent, and yet the leakage increased, sho 
the lack of attention in the previous ycar 
The ninth column is added so that it cannot be suggested that if the 
yield per pound of coal had been given the table might have ass 
a different appearance. It is but fair to state that these yiel 
reached after adding 2 per cent. to the weight of coal carbonized. \ 
attention is called to the lower yield for year ending April Ist, 1891, and 
the small leakage in the same yea) I] think it is entirely probable 
if the yield for the last year had been larger, that the unaccount 
| 


gas would not have been so small as reported 


In closing this paper I venture the opinion that like many lin 
work it requires Only patience and perseverance to make a success \ 
the leakage problem 


Reyular attention, the same we give to our manufacturing operations 


through a series of years, will certainly bring the desired result. but 
when once reduced it will not do to assume that the leakage will reniain 
small ; the laws of nature are constantly working in a way that must 
produce leaks sooner or later, and if no attention be paid to mains for 
two or three years the leakage will surely increase no matter how small 


at the commencement 

I heard one of the best known and most successful lawyers of this 
country say, that the conditions of success in his profession were a good 
stomach, a willingness to work, and a very moderate amount of brains 
However much one may be inclined to take the remark, cum gruno 
salis, as applied to the legal profession, there can be no question 
its truth when applied to successful work on leakage. 

A good stomach—health to attend to the work, and strength to d 





Miles of 








Total Cost 


Year Gas Unaccounted Per Pipes Sent Out per ~~ “a of Searching 7 “’ “- 
Ending Sent Out. For Cent Approx- Mile per Year ner Ye 7 & Stopping per Year. of 
imate . Leaks 

Apr. 1, 82 20,503,040 1,879,082 9.1 9.4 2,181,174 199.902 $862 23 $91 72 4.7 
- 83 24,331,210 2,007,518 8.2 10.6 2,295, 397 189,588 273 21 25 77 4.0) 
ns 84 27,770,260 2,659,308 9.5 11.8 2,353,412 225,365 285 64 24 21 4. 
“ 85 26,471,990 2,216,838 8.3 12.2 2,169,835 181,708 481 20 39 36 4. 

: 86 28,332,044 1,496,123 5.3 14,3 1,981, 262 104,624 395 63 27 66 4 
87 30,107,386 1,439,296 §.1 14.8 2,034,350 104,006 609 79 41 20 4.7 

88 33,268,912 1,533,448 4.6 15.3 2,174,439 100,225 22 74 1 48 d 
89 34,851,118 1,859,938 5.3 15.8 2,205,767 117,718 531 04 33 61 4. 
90 38,910,268 1,679,948 4.3 16.7 2,329,956 100,595 243 42 14 57 4. 
‘ 91 43,001,890 1,154,021 2.7 16.9 2,545,490 68, 285 370 61 21 93 4.7 





The first column is the gas sent out for the several years, as stated 

The second column, the unaccounted for gas expressed in feet 

The third column, the unaccounted for gas expressed in percentage of 
the total send out. 

The fourth column, the miles of pipe. I regret to say that the figures 
for the first few years are not absolutely accurate. The errors, however, 
] believe to be slight. The figures for the last four years are correct. 





A willingness to work—industry and perseverance, a determin 
to reach the goal you have set for yourself, if work will .aecomptis 
A moderate amount of brains—I have yet to discover the need of 40) 
considerable ability in trying to reduce leakage. Weare all, the bright 
est man and the dullest, on about the same level when it comes to the 
treatment of this question. 4 
Work, and work alone, is nearly all that is required. . ‘!iterm® 
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ice is the price of liberty.” Everlasting effort, the price of small 
e 


Discussion 


President— You have heard, I have no doubt, with great pleasure, 


P iding of this very bright and capable paper. If any gentleman 
to ask any question on the subject, [ am sure that Mr. Nettleton 
ared to answer. The Chair desires to have some discussion on 
‘ry important question. 


A. E. Boardman—I would like to ask Mr. Nettleton why he adds | 


cent. to his total weight of coal in estimating his yield. Is it 
se he finds that more is used, and that that is the amount of error; 
t a custom in that section of the country ? 

C. H. Nettleton—Before I added a percentage to the quantity of 
ictually weighed into the retors the coal pile ran short each year. 
but found that that was 
nough; I then added 2 per cent.; and the last time I balanced the 


k LTeommenced by adding 1 per cent., 


the error was a very small fraction of 1 per cent. I presume the} 


‘ kage comes in the amount of water contained in the coal, which 
yrates before the coal is used ; and also is due to errors which the 
t house men are bound to make in weighing in the coal. This 
practice [ have continued for about ten years 

Mr. A. E. Boardman—I asked this question purposely in order to 

g out that statement. I think that most of us have experienced a 
ulty in making our coal account balance; but I find, contrary to 

the experience of Mr. Nettleton, that my coal pile is apt to be over 
rather than under weight owing to the fact that. my retort house men 
fill up the barrow, weigh it.on the scale, and then if their heats are 

i little low they will leave off a shovel or two, and that shovel or two 
of coal goes back on the seale and is weighed. So that at the end of 
year I really have more coal than I ought to have. I am glad to 

| that Mr. Nettleton’s men are a little more conscientious, 

Mr. J. F. Seriver—I think that Mr. Nettleton is to be congratulated 
on his very low percentage of leakage. I think that most gas men 
present would feel somewhat envious of Mr. Nettleton’s results. But 
there is one very fruitful and frequent source of leakage to which Mr. 
Nettleton has not referred in his admirable paper, and that is the one of 
ondensation. With us who are further north, I think that is one of 


} 


greatest sources of unaccounted for gas. The question of condensa- 
tion is a very serious One with us, and one which we cannot, of course, 


1ccording to the nature of events, overcome. I would like to hear'| 


from Mr. Nettleton whether he is troubled at all with coudensation in 
S pipes 
Mr. C. H. Nettleton—I shall have to ask Mr. Scriver just what he 
means by condensation. Do I understand him to include in that the 


: difference in temperature at which the gas is measured by the meter at | 


the works, and the temperature at which it is measured at the con 


sumer’s meter? Is not that the principal source of what is called 
condensation?” Of course, there are some liquids which condense 
if the gas, which undoubtedly exist there in the form of vapor and 
hich were measured at the station meter; but I think that is but a 
small part of the condensation. I pump very little out of my mains 
fhe drips, except a few near the works, are pumped only once a year, 
and the quantity obtained is not large. I think that the principal con- 
ensation is due to the difference in temperatures between which the 


gas is measured at the works and that at which it is measured at the 


nsumer’s meter. I may be wrong, however, in tliat idea. 


Mr. T. Littlehales—I would like to ask Mr. Nettleton for his experi- 
ence as to gas passing through large meters. In my own experience, 


e case of a large number of dry meters of large size, say 50, 80 or 
ght meters, where they let one or two burners go all night, I have 

la very marked source of leakage from that cause. Gentlemen 

vill readily recognize that fact when they recall that the slightest bit of 
sion, or if a particle of dust gets under the valves, leaves a very 
area-open for the gas to escape. As an illustration of that, I took 

1 50 light meter not long ago, and with three lights only it would 
egister a foot; with five lights it was 75 per cent. slow, but yet 


50 lights going it was practically correct. I am perfectly satisfied 


a great many cases where we have large meters, with one or 
ghts going all night, we loose a great deal from that source. It 


portant to know if anything can be done to obviate that diffi- 


C. H. Nettleton—I try to avoid that trouble, which is bound to 


1) we have once a year. I think in that way we avoid much of the 
it 1e to non-registration. All my meters are ordinarily tested every 
ne } 


ars, but all the large meters aud all meters in factories where 


sa large consumption, are tested every year 


with many large meters by bringing in and testing every large | 


| Mr. T. Littlehales—You have found that error frequently to occur 
| have you? 
| Mr. C. H. Nettleton— Yes 

Mr. W. H. Pearson—lI was under the impression that we were losing 
a great deal of gas from the source that Mr. Littlehales has just referred 
to, but about a year since [ sent an inspector to every place where thers 
was a large meter and had, I should suppose, 400 or 500 of these meters 
examined, and tested with a single light, and I found that out of that 
number there were not six meters which would not register with one 
light. I must confess that I was very much surprised at the result of 
that test. I expected a very different result. Ido not now think that 


there is very much gas lost from that cause 
Mr. Geo. B. Neal—When the Chair called for remarks from mem 


bers upon this subject, I thought that all the members present would 
rise to their feet, and that it would be impossible to hear and under- 
|stand what anyone said, for there would be so many talking at once 
3ut, when there was a pause I[ began to think that most of the leakage 
| experienced in other companies was very small—but a trifle in fact. In 
| the company which I[ represent, the Charlestown Gas Company, we have 
| had a leakage year after year, and I have made the greatest exertion to 
| find where those leaks were, and to stop them. With that ecd in view I 
have used meters with a good many valves and by-passes ; but the leak- 
|age does not go down. I should not be quite so sensitive on that sub- 
ject but for the fact that under the laws of Massachusetts I am required 
to make a report, and which report is read all overthecountry. In fact I 
understand that the reports of the Commissioners are considered such in- 
| teresting reading that they aresentall over the civilized world. We have 
|one of the Commissioners here to day, and he can corroborate my state- 
|ment. These reports are, indeed, very interesting reading. In New 
| England we have to show our candle power ; and it is very unpleasant 
| for me to see in print the statement which I have to make that the leak 
|age is 10 or 12 per cent., as the case may be. I have tried my hest to 
| reduce the amount of leakage, but have not succeeded. So far as test 
ing meters is concerned, I think that the average of those that are sent 





to the inspector for testing are very nearly correct. Many are slow, 
land as many are fast. Some time ago the leakage in one quarter came 
| ° 

| down 33 per cent., but I was not conscious that any leaks had been 


r 


i 

|stopped. We had done nothing in particular to cause that change. 
|This last quarter, from April to July, there was the same diminution 
| 


in the amount of leakage—about 33 per cent., and I cannot account for 
|it in any possible way. I wish that thegentleman who read the paper 
could have suggested some remedy, some strong remedy, that we might 


apply in a very violent way, by which we could reduce that leakage. I 


do not think that it is caused by excessive measurement on the part of 
the station meter. in fact I am very sure that it is not, because last 
| yea r, during most of the year, the yield was not five feet per pound. I[ 
think that this is not the trouble l am satisfied of this, however, that 
sometimes it is owing to leakage in the joints where the spigot end is too 
large. That happened to me some years ago in a 12-inch pipe that was 
extended about a mile. We had leakage after leakage from that cause 
But that was all stopped. We have two districts, one of which is com- 
posed mostly of consumers in dwelling houses, and there the leakaye is 
comparatively small; but in Charlestown the leakage is quite large. 
There is one point as to which I do not quite agree with the writer, that 
condensation is greater in cold weather. I do not know as that has 
been stated exactly that way, but as I understand it that is what is 
meant to be implied. I do not see but what the condensation with us is 
about the samein summer as in winter. Supposing the gas was de- 
livered at a given temperature, and was measured at the station meter 
and then delivered at the consumer's meter at the same temperature, do 
you think there would be no loss in that respect from shrinkage in vol 
ume? But, suppose that we allow the two per cent. which you have 
allowed, and then after passing the gas through the consumer’s meter, let 
us pass it through another meter, and then raise the temperature to what it 
was in the station meter—would there then be any loss from that source ? 
Mr. C. H. Nettleton—But little or none. Of course what is pumped 





out of the pipe represents so much lost. 


Mr. Geo. B. Neal—I thought that you would reply that the gas in 
| passing through the station meter occupies a certain volume, and then 
| when it gets tothe consumer's meter it is-colder, and that the-same-gas 
exactly shrinks in volume. There is no condensation there, is there? I 
think there is not, because as soon as you restore it to the same temper 
ature it was in the station mever it again occupies the same volume that 
it did before. 

| Mr. C. H. Nettleton—It depends upon what you mean by ‘‘ condensa- 
tion.” 


Mr. Geo. B. Neal-—Condensation,; as we all understand it, is where 
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some of the gas is deposited in a liquid form in the drips. [ wish some 
remedy could be devised for that. The Charlestown Gas Company suf- 
fers from that, and greatly to the injury of its reputation, because every- 
body reads that report, in spite of all my efforts to the contrary. I 
think Mr. Miller has tried very successfully this plan of testing meters 
at the residences of consumers—not taking the meter away, but having 
them tested at the house. I would like to hear from him on that sub 
ject 

Mr. A. S. Miller—I think when the gas leaves the station meter it is 
practically saturated with watery vapor, and so for each degree of con- 
traction the diminution in volume would be very much greater than in 
the case of perfect gas, and that there would be a very large amount— 
not of shrinkage, as Mr. Nettleton puts it, but of actual condensation of 
the liquor. So that if you pass it through your consumer's meter 10 
below the temperature at which it passes through the station meter, then 
heat it up 10° again, and then put it through another meter, you would 
not get all the volume, by a good deal, that you had to begin with. Of 
course, there is a great deal of actual condensation whenever the tem 
perature is reduced. Another thing: My experience has not been with 
a great many station meters, but I have found when a station meter is 
tested by running through 300 or 400 feet per hour, the water line being 
very carefully kept constant, and then put into use at anything iike its 
full capacity, the motion of the meter would run the water out, or over- 
flow it, and although the water would show high on the glass, yet if you 
stop the exhauster and allow everything to become normal the water in 
the meter would actually show below the correct water line as shown by 
the gauge. In other words, the pressure of the gas inside of the drum 
would throw the water out of it, piling it high up on the outside, and 


leaving it low inside the drum. The water would apparently be high, | 


and yet the meter would be registering slow. 

Mr. A. E. Boardman—While on the subject of discrepancies between 
consumers’ meters and station meters, I want to call attention to some- 
thing which has occurred to me. Before saying this, however, I would 
state I think we are in error when we try to calculate or estimate that 


condensation of watery vapor out of the gas changes its volume much. | 
I do not think that the watery vapor contained in gas adds greatly to its | 


volume. I think the molecules of water occupy almost exactly the same 
space and lie between the molecules of gas. So that condensing and 
taking out the liquids would not reduce the quantity of gas under a giv 
en temperature to that degree that we usually imagine. In regard to 
station meters and consumers’ meters, I would call your attention to the 
fact that in a large majority of casesthe gas as measured in your station 
meter is under 24 to 5 inches pressure, while it is distributed to your con- 
sumers’ meters under a pressure of from 4 inch to 14 inches. 

Mr. Wm. MeDonald—I would like to ask Mr. Boardman if he has 
ever figured the amount of the percentage of difference there would be 
between gas at 14 inches pressure and at 5 inches pressure. 

Mr. A. E. Boardman—I have not figured it. 

Mr. Wm. McDonald—Just figure it sometime. 

Mr. A. 8. Miller—I cannot go deeply into the subject of watery vapor, 
tut Mr. Boardman wil! find it worked out in the second volume of 
‘‘King’s Treatise,” and that will convince him that the presence of 
watery vapor in gas does make a very great difference. 

Mr. A. G. Glasgow—About this matter of vapor condensation: The 
fact that gas containing aqueous vapor occupies a larger volume than 
ihe same gas desiccated can be readily demonstrated in the following 
way: Into a vessel containing perfectly dry gas at, say, atmospheric 
pressure, inject a quantity of water, not exceeding that necessary to sat- 
urate the gas. The whdle of the water will vaporize, and will, there- 
fore, as water, occupy no volume; but the pressure within the vessel 
will rise above atmospheric, showing a corresponding increase in the 
volume of the gas and vapor. This is a standard experiment in physical 
laboratories. Mr. Nettleton, in his paper, has made some observations 
upon main laying. With one of these I do not find myself in sympathy. 
He lays especial stress upon the importance of thoroughly ramming the 
earth back under the pipes. If you excavate the earth below the line of 
the bottom of the pipe you should certainly ram it back as carefully as 
possible; but why make this needless excavation? It has never been 
clear to me why so many people, in laying mains, habitually dig the 
trench deeper by 6 or 8 inches than the pipe is to go, then raise the pipe 
to its approximate elevation by throwing loose dirt under its bell end, 
bringing it to its true grade by dropping its free end several times upon 
this little pile of earth. Such a method not only entails the needless 
cost of excavating and refilling this additional earth, but, what is of even 


more consequence, the pipe is resting upon what may, to a certain ex- 
tent, be called ‘“‘made™ ground. During my connection with a grow- 
ing Western city we laid a great many miles of pipe, from 24 inches to 





4 inches in size, and followed the invariable custom of grading the bot. 
tom of the trench to receive the pipe fair upon it—with the exception» of 
the carefully located excavation of the joints—thereby saving n\yey 
and doing a better job. 

Mr. W. P. Fodell—Wth reference to this matter of filling, I may say 
in our case it has been the habit to lay a piece of plank under the pipe. 


on solid ground, and then the earth is filled in around withou: any 
tamping. With reference to the kind of soil, I may say we find that . 
pipe laid in gravelly soil oxidizes very rapidly, whereas pipe laid ip 
loamy soil (where the loam touches the pipe) is almost as good as new 
when it is uncovered after a long period. With regard to meters, | may 


say when we find that a man’s bill is gradually getting smaller we 
change his meter, and then we ordinarily find his bill going up to the 
usual amount. In regard to condensation, we take the temperature of 
the gas as it leaves the station meter, and also take it at the extreme end 
of the district, and find that the difference in temperature is so smal] 
that the percentage is hardly worth mentioning. 

Mr. Geo. T. Thompson—If a long discussion is any criterion of the 
| value of a paper, Mr. Nettleton must be much gratified. Before the 
| discussion is closed I should like to ask him a question. Does he have 
| any system of districting by which he can localize his leakage, or does 
he simply distribute the leakage over the entire area ? 
| Mr. C. H. Nettleton—I have for several years gone Over all the pipes. 

Some ten years ago in Gertain districts valves were inserted, and then 
| the mains were tested by shutting off certain lines and passing gas into 

them through a meter. But as the number of consumers has increased 

it has become unsatisfactory ; for it was uncertain, in putting a meter 
/on a certain length of pipe, that there were not one or more burners 
| going, or that there were not one or more gas stoves in use. I presume 
| my experience is similar to that of other people in that respect. 

Mr. F. W. Gates—How often do you think it is advisable to go over 
your mains? For instance, if you make an examination this year, what 
interval would you think it safe to allow before you examine them 





again ? 

Mr. C. H. Nettleton—I now go over the mains once every year 
When the leakage was up to 9 or 10 per cent. I went over them twice 
generally in one year. 

Mr. James Somerville—This statement by Mr. Nettleton of 2.7 per 
cent. ioss by leakage seems to be so extreme that I would like to hear a 
little more about it. When I got my leakage down to 7 per cent. | 
thought I was doing remarkably well. Is it all coal gas that you 
make ? 

Mr. C. H. Nettleton—Yes. 

Mr. James Somerville—Do you have many public lamps ? 

Mr. C. H. Nettleton—None at all. 

Mr. Somerville—Do you bring your gas to a standard temperature / 

Mr. C. H. Nettleton—No; wedonot. In winter the temperature is 
about 60°. In summer the temperature is that of the surrounding air, 
and probably averages between 70° and 80°. 

Mr. James Somerville—A difference between the station meter and 
the consumer’s meter of 2 per cent. is practically no leakage at all, as 
it seems tome. This reminds me of some one here who once stated at 
one of our meetings that he sent out more gas than he made.» I remem 
ber that George Anderson, a London gas engineer, in speaking of this 
very subject of leakage, stated he was supplying a large quantity of 
gas to the authorities, that he measured his gas from the station meter 
into the holder and charged for the gas so measured, but the authorities 
rejected that measurement and ordered him to put a station meter 
outside of his works, declaring they would only pay for gas as measured 
through that meter. He complied with the request—he had to do it- 
and the difference between the two meters in that short space was 5 per 
cent. Between the meter in the works and the meter outside of the 
works there was a loss of 5 per cent. I think you might well put in 
another 2 per cent. as the difference between the station meter and the 
consumer's meters. Thus you would have about 7 per cent. of unac- 
counted-for gas. Now, there is always some leakage going on. | /iavé 
often amused myself with my specific gravity apparatus by laying ™/ 
gless globe right upon the scale. This glass globe is as empty as humat 
ingenuity can make it, and yet in a few minutes you will general'y see 
the scale gradually godown. Whatis itdoing? The air is going !n(0 
the globe and gas is getting out of it. That extraordinary law ©! ¢0- 
dosmose is displacing the gas, and it is going out. If you shut of! « gas 
meter, when you turn the gas on again you will find that a litt!» alr 
has gone in; the gas and the air have changed places. With ‘hese 
facts before me, I cannot for the life of me understand this 2.7 per cent. 
I advise those men who are troubled as much about it as I am, not 
get down-hearted at losing so much gas. I fancy somehow or ther 
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that with this make of gas of 4.77 feet per pound, it is just possible that 
‘he siation meter was not just right. 

Walton Clark—I think I misunderstood Mr. Nettleton’s state- 
n for I understood him to say that he goes over his mains once 
year, but he says in his paper that he drives his holes 6 or 8 feet 
which would be 600 or 800 to the mile), and that in the year 1890 
t} st of this was $14.57—to drive those holes and to do whatever 
diving was necessary—per mile of main. Have I misunderstood Mr. 
Nettleton in that respect ? 

C. H. Nettleton—No. 

Walton Clark—Then Mr. Nettleton spends but $14.57 per mile 
for driving between 600 and 800 holes, which I think is marvelously 
cheap work. 

W. R. Addicks~I am always deeply interested in the subject of 
leakage, and I have here some reports of the testing department of the 

on Gas Light Company for the last six months, from January to 
July, 1891. Our method of testing is by valves. In starting out to 
work, with 140 miles of main, the question was where to begin. We 
selected the worst districts and put our meters in them, thus only taking 
ip sections where the leakage seemed to be greatest. The number of 
tests made from January to July in the test department (which consists 
of aman and two helpers, and when the one in charge is not at work 
testing mains, he is oiling valves and keeping them in good condition) 
was 237, and the amount of pipe tested was 173,882 feet—approximating 
22 miles. The leakage on this test was 357 feet per hour. After barring 
the districts that showed leakage, the meter tests proved the loss to be 
only 63 feet per hour—making a net gain to the Company of 294 feet 
per hour for the number of miles tested. We are continuing that 
policy now. Presuming that the remainder of the system will average 
about the same as the 32 miles, then, in the 140 miles of the system, the 
leakage will approximate 20,000,000 feet of gas per year. We have 
already stopped the escape of 3,520,000 feet per year during the six 
months from January to July. This does not include leaks reported to 
the gas office. I have a list of all the leaks reported to the gas office 
from 1854 to date. I think in 1854 about 154 leaks were stopped during 
the year—this refers to the main department alone, and not to the ser- 
vice department. Last year some 300 leaks were reported to the gas 
office, and the total number of leaks stopped amounted to 1,298. Up to 
October Ist, of this year, we had found 1,863 more. If we keep that 
record up for the next three months, the same as last year, the number 
of leaks found in Boston proper will amount to 2,300, making a total 
for the two years of 3,600 leaks—which are as many as the leaks report- 
ed to the gas office and stopped during the years 1876 to 1889, inclusive. 
Of course we always have from 200 to 400 leaks reported to the gas 
office, and those, unfortunately, come in the winter months. Com- 
paring the number of leaks, we find that in June, July and August 
there are from no leaks up to five or six ; and of course leaks found in 
the winter are very much more expensive to find than those which we 
hunt for in the summer. That is one source of leakage, and I estimate 
approximately 20,000,000 feet for Boston proper. Now as to the ques- 
tion of meters: Mr. Neal has referred to the fact that the Boston Gas 
Light Company started out to test every meter on the consumer’s pre- 
mises. We gave that up after two months trial. One of the helpers in 
going down a trap door in a store, unfortunately, left it open, and it 
cost the Company $11,000 for that little repair. So from that time on 
we have not tested any more meters on the premises of the consumers. 
We now remove the meters by districts. Last year we removed 9,000 
meters, without much system about it, except that we went where the 
consumers’ bills were small ; but we are now taking them by districts, 
removing them systematically, leaving those which were put in within 
a year and a half, and which we know are correct. The State Inspector 
reports only gas meters fast, slow and correct, and as I felt that in order 
to answer the question whether it pays to do this work, something more 
ought to be given, I had a table made up. I have before me one of 
the monthly tables, which includes not only the fast and the slow, but 
also indicates the percentages of fast and slow. It is perfectly manifest 
that a three-light meter non-registering should not have the same value 
as a hundred-light meter non-registering. In the three months of July, 
August and September, we removed 873 meters. Of those 549 were 
correct, 89 were fast, and 235 were slow. Then we took each meter and 
multiplied it by the number of lights. For instance, if we had 10 ten- 

it meters, we would multiply the ten lights by the ten meters, 

ich would give us 100 lights, and would be the equivalent of ;}, light 

ter. That gave us some idea of the number of lights fast or 
sow. In other words, the results were reduced to 1-light meters, 1 per 

t. fast or slow. This involved a great deal of work, but not so much 


sults were as follows: In July 8,014 1-light meters were 1 per cent. slow 
over and above those that were fast—that was the difference hetween the 
two, there were more slow than fast. The difference between the two 
was 8,014 1-light meters, 1 per cent. slow ; in August there were 6,081 ; 
in September, 5,138, making a total of 19,233 1-light meters 1 per cent. 
slow. That is equivalent in removal to 773 meters, or 3 per cent. of the 
meters we have in use. On the supposition that all the meters are 
equally bad and equally good in the various districts, that would be, 


then, for the whole district, 641,100 1-light meters 1 per cent. slow in 


Boston proper at the present time. We have altogether in Boston 
315,000 1-light meters. That is without any reference to the percentages 
fast or slow. If a meter was 100 per cent. slow, then that, of course, 
would be multiplied by 100. That is the reason why the present fast or 
slow seems so large—641,100. Dividing 315,000 meter lights into the 
number of feet of gas sold through the consumers’ meters, the average 
amount sold was 3,800 per meter light in Boston per annum. That rep 
resents a leakage, considering that the figures hold together, as far as 
the average fast and slow is concerned, of about 24,000,000 feet per 
annum leakage through the meters. 
figures will hold out accurately. I merely say they are hints as to what 
I believe is going on. 
by condensation. The Roxbury Company, before the works were 
closed, made their own gas, and their leakage was 8 per cent. They are 
now purchasing gas through a line of mains approximating 24 to 3 
miles from the source of supply, and their leakage to-day is but 2 per 


I do not mean to state that these 


Now, as regards the third question—of leakage 


cent.; and you can fairly charge at least a portion of this difference be 
tween 8 and 2 per cent. to the apparent leakage on account of conden- 
sation. The semi-annual reports by the Roxbury Company in the test 
department—and the amount tested there is comparatively small—show 
that in six months the leakage before barring was 126 feet, and after 
barring it was but 17 feet. There was a net gain of 109 feet per hour. 
I find that in Dorchester and Roxbury a mile of main will only show a 
leakage of from 1 to 5 feet per hour. 
a great deal of made ground, and a great deal of digging, of course the 
condition of the main is not so goad. 
efficiency. Every test is entered on a ledger which has 8 or 10 lines de- 
voted to one single valve, and the record of that valve is placed on top, 
at the first test (we endeavor to get a test every year), and the record of 
each test appears immediately under the previous test. 
can see, without going out with the bar at all, whether the condition of 


In Boston proper, where there is 


Now, as to how to maintain that 


In that way we 


that main has deteriorated. That saves all barring, and there is no bar- 
ring whatever done unless the test department indicates a necessity 
for it. 

Mr. F. H. Shelton—I would like to show how Mr. Nettleton’s figures 
support one or two of the points which have been made with reference 
to temperature ; and I want to show to how small an extent what we 
term ‘‘condensation” amounts in cubic capacity. Ido not know in 
what way the dictionary defines condensation, but to a gas man I think 
it generally means the quantity of liquor that is deposited in the mains 
or drips; and that ‘‘shrinkage” properly expresses in a gas sense the 
difference in volume due to temperature and contraction. Mr. Nettle 
ton has drawn our attention to that. He has shown us that on every 
mile of pipe under his charge there is a leakage of over 68,000 cubic 
feet per year at present, and that eight or ten years ago the loss per mile 
per year awounted to nearly 200,000 cubic feet. He gets from his drips 
on his lines practically nothing. He may get a few gallons occasion 
ally. I will ask you to figure out the small percentage that a few gal- 
lons of condensation would amount to on the total amount of gas passed 
through the main, or even the total amount of leakage. I think that in 
Mr. Nettleton’s case it is so small that we can safely and properly claim 
that the loss is from shrinkage due to temperature and from leakage, 
and that there is no practical loss from condensation as far as bulk is 
concerned. I happen to know that in the gas works at Birmingham a 
partial explanation of the very excelent leakage results is found in the 
fact that they do not have the heavy traffic that is the accompaniment 
of large gas works in large cities. They also have few street lamps, 
which are uncertain leakage factors ; but at the same time that only in 
part lessens the credit of having gotten down to 2.7 per cent. of leakage, 
which I think certainly entitles one to credit. It is much further than 
a good many have gotten to on the leakage question. 
hearty vote of thanks to Mr. Nettleton for his paper, which has given us 
much to consider on an interesting question, I think we ought not to 
forget that one of the chief factors of small leakage at Birmingham. 
Conn., is Charles H. Netileton. (Applause.) 

Mr. E. MecMillin—One point which is of special interest to me is the 
one discussed by my friend Somerville—the large difference between the 


In moving a 





t would to move the meters when it was not necessary todoso. The re- 


leakage at Birmingham and in other places ; and I would suggest now 
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that each man, in his own mind, try toreducethe yield per pound to Mr. 


Nettleton’s standard—or his per cent. of leakage up to yours—and see if | piped, and the additional number of gates is comparatively but a 


you differ a great deal. For instance, I have a works now in my mind 
that by their station meter show that they make about 5.17 feet per 
pound, and yet they have an average leakage of 11 per cent. Now you 
put his yield at 5.17 and his leakage will be about 11 per cent.; and if 
you put the other man’s yield down to 4.77 his Jeakage will be about 2.7 
Now we will all slip along in somewhere between those two points, and 
we do not differ very much 

Mr. W. H. Pearson—I would like to ask how Mr. Addicks manages 
to isolate the various districts in the city of Boston, considering there 
] 


are a number of gas stoves and a great many lights burning during the 


day time. I would ] 
that 


Mr. W. R. Addicks—We go around and put them all out. It is very 


ike him to explain how he manages to accomplish 


seldom we cannot get the amount of gas used in that way—I know 
there are cases where we have taken a Sunday test, but as a rule we 
get the gas shut off. The test department has 2000 valves 

Mr. C. H. Nettleton---Mr. Clark has called attention to the low cost 


per mile of stopping leaks in 1890—it being $14.57. Of course it is pos- 


sible there may be an error in the figures, but so far as I know the} 


accounts are kept reasonably accurate. I do a good deal of the work 
myself, and I try to charge up everything that properly belongs to the 
leakage account. But would it not be fairer to take the average cost 
of two or three years, and say that that average was the cost per mile 
for driving the 600 or 800 holes in question. I think everyone, whose 


mains are laid in soil such as we have, and who have not tried the 
} 


method I have suggested, will be surprised at the low cost of driving 


the holes. Itis really very slight indeed. In answer to Mr. Somer 


ville, I can only say that I was surprised and pleased when at the end 


of the year I found that the leakage showed as small as it did. I had 
no idea of obtaining any such result; and, in explanation, all I can 
say is first, that I believe that my meters are correct ; and, second, that 
the pipes are tight, or nearly so. The men go along, not mile after 
mile, but thousand feet after thousand feet, and do not find a trace of 
gas. In regard to the yield of 4.77. It is somewhat low; and as I 
suggested in my paper I think if the yield had been larger the leakage 
would not have been so small. After all it comes down very much to 
the question of how much gas can be sold to the pound of coal carbon 
ized ; and when a manager can account for 4.60 or 4.70 feet of gas per 
pound of coal, it makes very little difference whether his leakage is 
2 or 10 per cent. 

Mr. F. C. Sherman—I would like to ask Mr. Addicks where he found 
the leaks—around the joints or in the services prinzipally ? 

Mr. W. R. Addicks—In both. There were very few broken mains, 
and nearly all the leaks were due to bad cement, or lead joints, or rust 
ing at the services. I cannot give you the proportions found in the test 
department, but I can give you the proportions of all those that were 
found. There were 1,073 leaks fuund and stopped in six months, by the 


2cement joints, 699 lead joints, 59 


main department, consisting of 17 
broken mains, 97 leaky services, 21 leaky lamp services, 10 leaky 
columns, 3 leaky gates, 9 pick holes, 2 drip pipes, and of the total num 
ber 713 were found by testing. That was the result of six months. 

Mr. F. C. Sherman—The Company a few years ago used to confine 
themselves exclusively to cement joints. Were those cement joints and 
lead joints some that you put in, or did you find them there ? 

Mr. W. R. Addicks—They are a mixture. The Company now lays 
one lead joint to two cement joints. That is its rule. When it comes 
to good ground, where there is no liability of disturbance, we lay one 
lead joint to every 100 feet ; but the number of broken mains is rather 
appalling there. I have known as many as two 12-inch mains broken 
in twodays. You will notice that there were 59 breaks in those that I 
have given you. Of course they all occurred in the winter months. We 
do not have any broken mains in the summer time. 

Mr. F. C. Sherman—I find that outside of New England it is largely 
the custom to use lead joints. In New England cement joints are 
almost universally used. I think it is better to have a broken pipe than 
to have every joint in your circuit leaking. 

Mr. W. R. Addicks—I agree with you entirely, and I can cite the old 
Boston Gas Company in support of that stavement. We tested what 
they laid seven years ago, part of it in fairly good ground and a part 
in made ground. In the made ground every lead joint leaked, and every 
cement joint was broken, on account of the settlement, as of course 


cement joints are not as strong as the cast iron pipe. 1 must confess 


that I do not believe in all lead joints, although I did believe in them a! 





Mr. W. R. Addicks—Yes. In the first place, Boston proper is pri 





item to continue ; and we find it wonderfully convenient to keep 
system. We have no difficulty in shutting off gas anywhere in th. 
I found as many as three gates in succession were rusted, half th 
open or all the way open, and were of no value, but since they 
looked after they are all in good condition and are kept so. 

Mr. F. C. Sherman—That system of gates was adopted after the 
fire. Have you had oceasion to use those gates in case of fire 

Mr. W. R. Addicks— Yes 


three years ago, we had to shut all the gates on our 18-inch mai) 


on the oeeasion of the Thanksgiving 


connections. That is the only way we got the fire cut off. We 


the mains in front of buildings broken. They were very useful at 
|point. But I doubt very much, in laying out the Boston syst 


they would now recommend spending the enormous amount of n 
necessary to put in the 2,000 gates, 

The President—We have heard a very interesting paper, and 
had a valuable discussion of the subject; and I have the pleasnu 
putting the motion of Mr. Shelton, tendering the thanks of the Assi 
tion to Mr. Nettleton for his paper. {Adopted 


(To be continued.) 





Continued from page 623. 
The Steamloop. 

—_ 
A lecture delivered before the Franklin Institute, by Mr. Walte 

Kerr. | 

Efficiency.—This is a feature of the loop on which it would be i 

esting to develop thermodynamic equations, and compare the same 
experimental results, but the investigations on thermodynamic lines 
volve numerous assumptions on which the doctors will not agree, v 
experimentally we labor under the disadvantage of having no gen: 
case, each experiment requiring to be conducted on a special case, w . 
may have but little bearing on others. By this it is not implied that 
quantitative values of loop action are not or will not be determine 


mathematically and experimentally, but rather to say that such « 


eter 


minations are not of much import or interest in the present discussi: 


A statement of general features surrounding the efficiency may, how 
ever, be interesting. The loop may, like an engine, operate idly, do 
no useful work, because there is noe water to return, in which cas¢ 
would be infinitely wasteful, since the efficiency is the ratio of the 


of operations to the work done. The operative cost being practica 


constant in any given loop, its efficiency must depend wholly upon | , 
amount of water returned and the maximum efficiency will correspond f 
to the largest quantity that it is capable of handling. This limit, h 
ever, would seldom be reached in practice, for if constantly doing its 
maximum work the loop would be in danger of flooding each moment 
Practically, therefore, the wide margin allowed for safety and handling 
unusual quantities of water compels the loop to usually operate far 
low its maximum capacity rendering it to that extent less efficient. This 
feature, however, indicates the inadvisability of making loops unneces 
sarily large. Since the loop puts water into the boiler against resista: 
energy must be expended. This energy represents heat lost, and 
loss is the cost of operating the loop. No exact determinations 
been made of this loss, but it is obviously very small. This is indicated 


by the fact that the loop will work even when covered with no Tr 
conductor. That the energy required is very small may be deduced as ’ 


follows 

A 100 horse power engine using 30 pounds of water per hourly hors¢ M 
power requires 3,000 pounds per hour. If 10 per cent., or 300 pounds 
be returned to boiler per hour, and difference of pressure between 
arator and boiler is 10 pounds, then about 4, of 1-horse power is 
quired to do the work. 

In the above it will be noted that we have assumed a very | 
amount of water to be returned, and have assumed a large differen: 
pressure against which to return it. Consequently the above figures ar 
more than generous, and it is doubtful whether half this amount of } 


er, or say ;}, of 1-horse power, is used in the average case. As the 4 
is required to exert so small a power, it is evident that its efficiency, 4s 
measured by our ordinary ideas of economy, might be extremely | 


and yet its efficiency for the purpose for which it is used very high 





is, while its absolute efficiency considered as a pump with which t 


water into a boiler might be low, the small amount of energy need 


perform so valuable a service as continuous return, may make it 
few years ago ; but in Boston I do not believe in having all lead juints. | tively an article of high efliciency. 
Mr. F. C. Sherman—Doe yeu continue the system of gates ¢ 


| 


| Another way of looking at this is as follows A l-inch pipe may % 
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ore d to lose by radiation .1 of the heat which would be lost froma} 10. Increasing the efficiency when steam is used expansively 
1( pipe. Now, suppose a 10-inch pipe is running from a boiler to| All of the above are more or less evident from what has preceded, 
: ne, and the loss by condensation is being wasted through a drip, | except the latter, and on this there is some honest difference of opinion. 
‘ othing of the steam also lost. Now. the loop will add ,, to the | The earlier writers on thermodynamics make little mention of the effect 
sation, but to compensate for this it returns to the boiler the orig- | of entrained moisture on the expansive properties of steam, but by com 
ondensation in the pipe, plus the ,, condensation in itself, at a|mon consent rather than any demonstration, they seem to agree that 
te! iture (say) of 250° to 300°, which is evidently desirable as com- | moisture produces an ill effect simply to the percentage amount of its 
pare. with wasting the condensation of the 10-inch pipe. presence. That is, 5 per cent. moisture will increase the water rate of 
mportant factor in its practical efficiency is the improbability of |an engine only 5 per cent. Experimental data on this point seem very 
existing, while other methods involve great opportunities in this | meagre, the only recent work being that of Prof. James E. Denton, of 
m. Stevens Institute, on a comparatively small engine, in which the result 
are other interesting developments with relation to efficiency | indicated was substantially as above. Prof. Denton, however, considers 
' cannot be explicitly stated because of insufficient experiment. | further experiment necessary to establish a conclusion. The opinion of 
T nay be indicated as follows: In any system which involves carry- | other authorities on this question, including Dr. R. H. Thurston, of 
» ‘rom the boiler steam at a given temperature and returning a part of | Cornell University, and Geo. H. Barrus, M. E., of Boston, agree that 
sal ) said boiler, there must be some loss of heat. The amount will |the presence of moisture in steam should, and doubtless does, cause an 


| on the differences of temperature to which the steam or resulting 

s subjected and the time. All systems contemplating the collec- 

water in volume, handling it through pipes in volume and pump- 
sack in volume, contemplate or involve the use of apparatus hav- 
elf a temperature widely different from that of live steam from 
They also contemplate the moving of a solid body of water 
which can only be done at a very. low rate of speed. Hence, any return 

on such system is essentially a wasteful one. The steamloop makes 
return through apparatus which is small in mass and kept at a com- 
paratively high temperature, while the current through it is extremely 
bearing in this respect no relation to any other device. Both dif- 
ence of temperature and time are so reduced as to give evidence of su- 
perior efficiency. In fact, it may be said that the steamloop cannot be 
reasonably compared with any other form of return that has yet been 
made, as it stands alone in its principle and utility. 

This whole question of efficiency is, however, one of curiosity rather 
than importance, for, as previously stated, the whole matter is relative. 
The mechanical features of the loop system in removing the objectional 
vater from pipes, through a continuous closed circuit back to boiler, 
takes precedence over any questions of efficiency, especially considering 
very small quantities of power and their heat equivalents involved. 
Just as an edge several inches wide may be sharp for the bow of a 
steamship, and an edge .01 of an inch dull for a razor, so may the ex- 
penditure of a few thousand heat units in a lightly loaded steamloop be 
economical for a loop when the same number of hundreds of units 
vould be uneconomical for a compound condensing engine furnishing 
the same foot-pounds of work. Loops, therefore, are simply to be com- 
pared with each other, and in this field there is still ample room for 
further accumulation of data, 

In practice, the data obtained from large numbers of ioops in opera- 
vary so widely on account of various conditions imposed that it is 
probably impossible to obtain reliable information from which deduc- 
tions can be made, except on special apparatus erected on a large scale 
for experimental purposes only. The useful work done by the loop 
annot be measured solely by the amount of water returned to the 
for if this water is all condensation and primage, its removal 
produces less economic effect on an engine than if it were held in sus- 
pension in the steam. Thus it may be that the exertion of a small frac- 
tion of a horse power by a loop may cause the steam which it dries to 
exert many times more power in its expansion in the engine cylinder. 
The loop to do this might be lightly loaded, so that its own efficiency 
becomes relatively poor, while near by there might be a loop, heavily 
harged with water or primage and condensation, whose efficiency 1s 
ely high, yet whose economic effect upon an engine is of less 
alue. Therefore, the thermodynamic efficiency of a given loop is not 
proportional to its value to the user, even though we make no account 

value as an assurance against accident by water. 

Kesults.The result of steamloop action may be briefly summed up 


oiler. 


f 
it 


tol 


power 


re ; 
rt 


OWS 

saving the water of condensation, entrainment and primage. 
Saving the heat contained in said water. 

saving the steam systems from water, thereby reducing liability to 
A nt 
‘eturning pure water to the boiler. 

‘reserving uniform temperatures, thus obviating difficulties due to 
sion and contraction. 

revention of direct loss which usually exists from open drains, 
tanks, ete. 

nabling engines to start promptly 

laintaining higher pressures at the end of long lines. 

laintaining higher tetiperatwres tn jackets, dryers, ete 


injurious effect in excess of its own percentage. Indications of this 
are observed in superheated steam where a given amount of heat 
expended in superheating produces more saving in the quantity 


used by the engine than the equivalent in added heat, and the same 
condition should extend to supersaturated steam. Definite knowledge of 
this is, however, yet to be obtained, but it seems to be the general con- 
census of opinion that moisture is detrimental to an extent about double 
its percentage ; that is, 5 per cent effects the effi- 
ciency of an engine about 10 per cent. Further development and 
opportunity for experiment with the steamloop system will aid in 
determining this 

Other Applications—Throughout this discourse the description has 
been confined almost wholly to the application of the loop to the one 
case where moisture is to be removed before steam passes to an engine 
or pump. Its thought best to keep this one case clearly in mind, for 
the loop thoroughly understood on this basis may be easily conceived to 
servs similar purpose in any other connection. Where live steam 
used for drying purposes, the loop may be attached directly to the return, 
this maintaining a powerful circulation through the heating coils and 
ridding the system from the condensation which is the natural product 
of the heating or drying process. In this service, however, the loop 
has opened up a new feature, that of drving the steam before it enters 
such heaters, and it is found to yield very beneficial results, by keeping 
up temperatures and pressures (see Fig. 9). Similarly, kettles, 


moisture in steam, 


is 


steam 
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FIG 


jackets of steam-jacketed cylinders, and even steam heating apparatus 
can be handled with ease and efficiency. Much apparatus of this nature, 
however, is throttled down to a degree that seriously interferes with 
loop application, and in ordinary steam heating the opportunity is 
exceptionally good for large air leakage, which would be deleterious. 
It is, therefore, not easy to concisely state to just what purposes the loop 
may be practically applied, but it is safe to say that it is desirable on any 
live steam pipe or any high pressure or unthrottled dryer heater or 
jacket. 

The development of the loop system has not stopped with the simple 
applications here recorded, but has been carried into fields of wider ap- 
plication. Perhaps no device has appeared during late years on which 
more thought and careful consideration has been bestowed. Its possi- 





bilities have been explored and its limitations studied to such an extent 
| that the whole evening would scarcely suffice to enumerate features of 
| interest that have not been included in this lecture. 

| Thus, the stéamlooey becomes a device of broader 


much proportions 
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than appears from first inspection of its operation or the rudimentary 
understanding of its principles. It may seem strange that its applica- 
tion has not before been developed, but that is doubtless due to want of 
clear comprehension of its somewhat peculiar functions and their utility, 
for those who are connected with steam engineering must in many ways 
and under various circumstances have had opportunity to observe the 
phenomena which concern its action. We are, therefore, entitled to 
respect quite highly this useful combination, whose worth can never be 
accurately estimated, since its chief service is to prevent certain losses 
and accidents of variable character, and whose extent is the’ only meas 
ure of the loop’s value 





The Multiple Current. 
a 

A writer in Industries remarks that there are really two types of 
multiple current motors ; in one the field magnet is separately excited, 
in the other it is excited by the armature. 

In the first, or separately excited kind, the action is practically the 
same as in an ordinary single current machine, except that there is 
some tendency to start. The efficiency is the same whether the machine 
is wound for a double or a triple current. The only point to be noticed 
in comparing the double and single current machines is tnat the output 
of a single current dynamo or motor is somewhat less because the arma 
ture is not fully utilized, some of its available surface not being occupied 
with wire. We find ourselves in opposition to no less an authority 
than Herr Dolivo Dobrowolsky as to the relative output of a triple 
current machine when coupled with three independent circuits, that is 
to say with six leads, and when coupled to three leads. If the electro- 
motive forces in the armature circuits vary harmonically, we find the 
output with a given number of armature turns, and the same size of 
copper, and the same current density, whether coupled up to three 
separate circuits or to three leads, will be the same. We will leave the 
reader to form his own opinion ; but, according to our view, the effici- 
ency of the triple current machine is high whether used as a generator 
or motor. 


Passing to the motor of the Tesla short circuited type, we have a 
machine whose field is excited by armature reaction. It was pointed 
out some three years ago by the present writer that to make a Tesla 
motor efficient the armature wire must be large enough to carry the 
large number of ampere turns necessary for exciting the field magnet, 
and that the best way of meeting the difficulty was to make the arma 
ture large and to keep the air space small so that few armature ampere 
turns are necessary to excite the field. It was suggested that the 
machine should therefore be made with an armature of the Pacinotti 
type. The Allgemeine Electricitiets Gesellschaft have come to the same 
conclusion apparently, but have gone further, adopting the embedded 
winding, which has the advantave of Pacinotti’s teeth without the 
drawback of producing useless Foucault currents that merely cause 
waste of power. If the loss by the resistance of the copper of the arma- 
ture is kept down, there is no reason whatever to suppose that a Tesla 
or Dobrowolsky motor is not just as efficient as any other type. 

It is urged that the triple current gives a more uniform field than the 
double, and that the triple current as used in Germany is, therefore, 
more efficient than the double as used in America. As the loss of effici- 
ency due to the variation of the field throughout the period caused by 
a single current is not appreciable in the ordinary alternate machine, 
even when the armature reaction is considerable, it is hardly likely 
that there can be any loss to speak of with a double current. Moreover, 
the closed field circuit is itself of such low resistance that it takes cur 
rents which practically prevent any variation of the field. A Tesla 
motor with a double current may thus be made just as efficient as with 
a triple current. It is moreover possible to design the closed coils and 
magnet poles so that the variation of field produces no waste of power 
by Foucault currents ; in fact, a machine could be made with no cur- 
rent in the closed coils at no load. We do not, therefore, think that 
there is any great need for the determination of the efficiency of such 
motors ; the chief fault lies not 


n the real, but in the apparent waste 
of power. The magnetic circuit is excited by an alternate current, or 
rather by three alternate currents. The result of this is that the current 
taken by the motors is enormous, eyen when small air space machines 
are used. 

The great want at present is an alternate motor for comparatively 
small powers, such, for instance, as 2-horse power for use in connection 
with supply stations. In order to use the triple current a 3-lead system 
of conductors must be used. Thisisa very serious drawback, and the dif- 


ficulty of measuring currents and powers in the circuits is a great evil. 


If six leads are used there are, of course, three independent circuits, and 
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instruments can be inserted in each in the ordinary way ; bu 





three circuits are run with only three leads the measurement 





troublesome, and, as far as we know, impossible. To get over t 

culty Herr Dobrowolsky prefers six leads. It is possible, hoy 

bring six leads from the dynamo, and to insert measuring inst) 
in the three independent circuits. The leads may then be combi: 
three, and led round a town, for instance, at 2,000 volts. At an 
a triple transformer may then be arranged with three primary 

and six secondary. The secondary circuits can then be meas 
three independent circuits again. One triple or three ordinary 
formers can be used, as desired. Closed circuit triple current trai 
ers will be a little more efficient than three single current clos: 
circuit transformers for the same total output. Weare here aga 

riance with Herr Dobrowolsky, but the same arguments apply 
transformers as to the dynamo. This gives thesame efficiency, a 
the copper isconcerned. By combining three closed circuits into or 
current transformer the weight of iron can be reduced a little, soa 
higher efficiency is obtainable. : 

Schuckert & Co. exhibit a triple current transformer. Thi 
show some very interesting machines. Imagine a direct « 
Gramme armature in a two pole machine. The armature tur 
be connected up to a commutator for giving direct currents in thi 
way. Connections may also be made-from two opposite sections | 
contact rings, and a single alternate current can be obtained. It 
contacts are made at equal intervals, a triple current can be co 
from three contact rings; and if four connections are made at 
distances, two double currents can be collected from four contact 1 . 
Messrs. Schuckert make a machine with a direct current commutator 
and several alternate current contact rings, all supplied by one 
ture. The result is extraordinary. The machine can be worke 
direct current dynamo, exciting itself, and giving external curre: lt be 
can also be arranged to give a single, double or triple alternate « 


at the same time, if the necessary contact rings are supplied. In 


such a machine can give as a dynamo, or take as a motor, direct cu al 
rents, and single, double or any multiple alternate currents; it can act n 


as a dynamotor, converting any of these into any other, and all this 
done with one armature circuit. These machines have eight px sO 
they cannot be made to give high efficiencies, but, of course, the 

type of dynamo can be made with more poles. 

We have given so much space to the discussion of the multiple 
rent, because so much has been said about it, and so much is expected 
from it. We have reluctantly come to the conclusion that it has no 
great future before it, and that it is not really the solution of the pr 


and as this opinion seems to be opposed to that of nearly the whole 
electrical engineering world, we felt obliged to give reasous to support 
it. The subject may be summed up from our point of view as follows 


For transmission of large powers from one dynamo to ore mot 


from several dynamos in parallel to several motors also cou} 


parallel, the multiple current has some advantage in starting. Tliis is : 
small, because there is no difficulty in starting a large motor by uns | 
of cells, or by starting the dynamo and motor together. The n 

current also has the advantage that a given machine will give a some | 
what larger output because the whole of the available armature space is v 


utilized. These small advantages are much more than counterba 

by the extra cost of insulating and installing three wires, even though 

the weight of copper is the same in all cases. In addition to this, a 

single alternate current transmission may supply large motors, a1 a ( 

also feed lamps, etc., at the other end, without a complicated thre re (‘o 

system. We therefore think that the multiple current has no advantages ane 

for use in connection with large motors. 
We now turn to the case of small motors on supply circuits; a é 

assume that they cannot be made for the single currents. In or to a 

let a supply company run motors, it has to put down a special syst for 

of triple leads, involving all sorts of complication, and puzzling é 

sumers, who hardly understand the ways even of a single alter! g . 

current. The motors may be easily constructed, and they maj i 0 

very efficiently, but the large currents taken by them will give t ( 20 

if a high-pressure system with transformers in the houses is used 

instance, if a 2-horse power motor takes 100 volts and 70 amp 

will need a 10-horse power transformer to supply it. In addit 

this it will need a special meter. Of course condensers might be \se¢ 

to supply the exciting currents, but 100-volt condensers are ex} \ 4 

to make, and this adds to the cost. There is no difficulty in su g 

exciting currents by condensers at the station, but in the case of 1 

this demands the large transformers just mentioned. If the t 

supplied by large transformers, the exciting currents do not giv use 

trouble, as, unless a very large number of motors are used, the 
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eed not cost much more. In the case of supply stations working | sumption. The Directors therefore wisely ordered the erection of this 
e multiple current allows us to use motors too, but the price is | holder, and its construction was carried out under the personal direction 
‘ated system of wires and transformers throughout the whole | of Mr. N. G. Keenan, and the immediate supervision of Mr. Wm. A 
1e probable demand for small motors is far too trifling for it to| Miller, Superintendent of Manufacture, assisted by Mr. Frank Foster, 
’ while to alter a system merely to be able to supply it. It|Superintendent of the West End station. The tank excavation was 


\ much cheaper to run a third circuit and use a direct current| begun February 23d, and, though interrupted, was completed May 
ws and for electro-plating requirements 15, during which period 10,809 cubic yards of earth were removed. The 


so fail to see that the triple current is any real advance beyond | concreting laid as foundation and covering of the cone required the use 


le current machine, to whose development Mr. Tesla has de-| of 1,600 bbls. cement and 950 perches of broken stone and gravel. The 
much energy. Mr. Tesla, in America, and Messrs. Hutin and|J. M. Blair Company built the tank—1i57 feet in diameter and 31 feet 
in France, are making progress in the direction of splitting a|deep—using in such construction, 935,000 bricks, 1,800 bbls. of cement 
toa double current by means of self-induction, capacity and | and 600 yards of sand. The retaining wall, containing 730 perch of 
res e suitably arranged. The solution of the problem of smal] | stone, was built by John Sperry The holder was built by the Stacey 
no may lie in this direction, but we do not think it lies in multiple | Manufacturing Company, of Cincinnati, and is in 8 sections, each 30 

motors, which do not fit the present systems of lighting. feet in depth. The inner lift is 150 feet 6 inches, middle lift, 152 feet 9 


nes, especially in dangerous mines, where it is most important |inches, outer lift, 155 feet, and is one of the largest holders in 
re should be uo sparks, and where simplicity is demanded, the |the West. Its working capacity is 1,584,273 cubic feet. Quite a feature 
e current will probably come into general use; but at present it | of the luncheon was the presence thereat of Mr. R. B. Field, who was 
t even promise a solution of the problem of alternating motors | among the first consumers of the Cincinnati Gas Company. Between 


on supply cireuits. What is asked for is a small motor to suit existing | 300 and 400 guests were entertained, an nota hitch marred the proceed 
ternating circuits ; what is offered is a motor which demands a new | ings.” 
ind complicated system of supply to operate it = ; . rn a. ; 
| THE proprietors of the Washington (D. C.) Gas Light Company have 





applied for permits to put mains in the following streets: 18th street, west 
ITEMS OF INTEREST FROM VARIOUS LOCALITIES | side, between D and E streets, northwest ; Rock Creek Church road, 


|from Whitney avenue toward Spring road ; Sampson street, between 


—_— 
~ wr ‘ tree , an Tloridse ave > > » he rae 
Worpb comes to us of important changes in the management of the I7th and 18th streets, northwest ; Florida avenue, west side, between 
‘ . 2 - 7 | >. « ‘ Oa e ai 
diz (Ohio) Gas Light Company, caused by the resignation of Secre- | Rand and 8 streets, northwest. 


tary and Superintendent, Mr. A. N. Hammond, who retired from the 


[THE Portsmouth (N. H.) Gas and Electric Light Company has formed 
iny, that he served so ably, on the Ist inst. Mr. I. C. Moore has P aad , I fh ' 

‘ ‘ m a fire company for the better protection of its property. he ** boys 
been chosen General Manager, Secretary and Treasurer by the share- — ntl : ; &, E ili ce | 
T st bolle ° : ‘ }are very prompt in the matter of attending to the “arilling§ calls 
iolders, and Mr. Wm. Lee, who acted as foreman of the works for sev- | yt ; = 





ral years past, has been named as Superintendent of the manufacturing | Tue Railway Lighting and Heating Company, for the purpose of 
14 e R . = x - mn . ¥ wre veant a — P } mn — ee | > _ m ; | : 4 c « « re ~~ = « _ % wv? : 
and distributing plants. The Secretary and Treasurer’s office will, as | lighting and heating railway cars, has been incorporated at Chicago by 


fore, be at the First National Bank of Cadiz. 


in $500,000. 


| Messrs. F. C. Rutan, L. Spahn and John G, Campbell. It is capitalized 
} 
EVERY gas man in Ohio is conversant with the fact that the Cadiz | 


ompany is greatly indebted to Mr. Hammond's sustained effort for the| THe West Newton (Pa.) Electric Light and Power Company has pur 
prosperity that it enjoys, and he leaves it in good shape for his successor, | chased the franchises and property of the West Newton Gas Company, 
and will hereafter operate the same as one enterprise. It is to be hoped 


that the combined Company will be a more profitable venture than eith- 


vhose reputation as a business man is excellent. Weare also more 
ian pleased to note the spirit of fair play that prompted the elevation 


| 
| 
| 
| 
| 
| 
| 


re | ‘ . - our . , 
Mr. Lee to the Superintendency. er was when in separate existence The gas plant was of the Smith & 
Goldthorp type, and was badly run down, and the price at which gas 
In the me¢ > we may » the ka rill retain ; 2 2a 1 
‘ ct patsy ‘raga eons froma " pos rl pire an IN-| was sold would average $3.80 per 1,000. The new owners are now re 
i as z , ads ie eC Ce » Yr; » : 
‘ ers ; 5 MMICABO WO engage | modelling it. 
i the manufacture of artificial ice ; so that instead of being a producer 


of gas residuals he will be a consumer of them. He always was acham-| THE Gettysbury (Pa.) Gas Company and the city authorities are con 
on of cheap gas—in fact, if we mistake not, ‘Iluminating gas for fuel | sulting over the policy of lighting the town by a mixed system of gas 
ssold in Cadiz at $1 per 1,000; hence in his new position he may stil] | aud electric incandescent lamps. 

e enabled to help along the good cause. He has the good wishes of 





THE following particulars respecting the growth of the gas business at 
| Sioux Falls. South Dakota, are taken from a recent issue of the Sioux 

IX our last issue brief mention was made of the novel manner in| Falls Daily Press: ‘‘The extensive improvements made by the Sioux 
vhiech the Cincinnati Company celebrated the completion of its new | Falls Gas Light Company during the past year have been going on by 
gasholder, and to that mention we add the following particulars for- | degrees, as it was possible to make them without interruption to the 


eryone in the profession for success in his present venture 


arded us by one who participated in the ‘‘ ceremonies” | business, and very few are aware to-day of the extent of what has been 
(Juite the most novel lunch of the year was served a few days ago, in | done. It built new generator, boiler, engine and storerooms, a work 


Vinciunati, the guests being entertained in the Cincinnati Gas Lightand | shop and wagon sheds, a purifying house, a coal storage house, a gas 


Voke Company’s new holder, which is located at the corner of Second | holder of 100,000 cubic feet capacity, and new offices. In addition to 
nd | > Let] TT >] 2P} . ; se 1h . e ° ° ° , . 
and Kose streets, The interior of this monster iron structure was not| this, a new 12-inch leading main was put through Phillips avenue. A 


lite the most inviting place for a friend to take another friend for 
1 but a most enticing meal was served there by the Kepplers, with | recently, gleaned the following from a chat with that wideawake gentle 
musical accompaniment, etc. The hours that the invitation proclaimed | man : ‘The Company, he said, has faith in the growth of Sioux Falls 
lor this strange event were from two to four, and in that time almost all We have spent about $65,000 in tearing down the old plant, rebuilding 


reporter of the Press who called on Superintendent L. D. Spragle 


¢ ‘| stockholders of the Company, and many of the city officials|it and fitting it up with the latest improved systems of gas making 
i ‘ of the hospitality of the genial President, General Hicken-| There is not left standing of the old works a single brick, and we have 


oper, and his staff of worthy assistants. A temporary stairway in|a complete new works from beginning toend. Our capacity is now in 
»xcess of our demands, but if our sales continue to increase at the pre 


| sent rate, it will not be long before our capacity will be tested to the 






wse street, just below Second, enabled the visitors to enter the iron 


, and once within the extensive edifice, people were startled by 


ie sivlit. Katables and drinkables were in abundance, and were enjoyed. | utmost.”’ Here follows a description of the plant, which was con 
this holder is the tenth that has been built by the Company in its|structed by the United Gas Improvement Company, of Philadelphia, 
ialf century of existence, the first having been’ constructed in| which is evidently very complete. Following which description Mr. 


"he latter held 50,000 cubic feet, and its tank, although covered | Spragle, in response to the reporter’s suggestion that gas was being 
ldings, is still in use as a tar well. From 1842 on, the constant- | largely used for fuel at Sioux Falis, said: ‘‘ Yes; gas is coming very 
ising demand for gas necessitated the construction of other and largely into use as fuel. Our success in the sale of fuel gas and gas 
ger .olders, until the Company, last year, found that while it had an | stoves has exceeded our most sanguine expectations. In April of this 
le storage capacity of 3,825,000 cubic feet, it was not sufficient | year, we had but 40 stoves in use, but by that period in 1892, we will 
olume of gas necessary to meet the constantly increasing con-| have 125. This part of our business is going;to be of great importance, 
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We have received only words of praise in every instance for the working 
and cleanliness of our gas stoves. We believe it possible to gain every | 
householder on our system of mains as a consumer of gas for fuel, and 
we shall not rest satisfied until this is accomplished. A gas stove is| 
essentially a poor man’s stove. Families in small houses of three or 
four rooms each can do all their work for as little money as other fuel 
would cost, and at the same time avoid the inconvenience and 
discomfort arising from the use of the cumbersome, wasteful coal 
heated range. So little heat is wasted in the use of gas stoves that 
their operation permits the cook to live in coolness in the kitchen. 
Gas stoves ure also admitted by the owners of flat houses to be the most 
available means of cooking in such dwellings, and the residents agree 
therein, since there is in their use no unpleasant odor, no smoke, no 
smudge, as compared with the gasoline stove—to say nothing of the dif- 
ference in respect to the item of one’s personal safety, as between the gas 
and the gasoline cooker. We have now on hand some very beautiful 
stoves for heating rooms, but in regard to continuous heating by them 
we have not said much as yet. For intermittent demands or needs, how 
ever, such as the heating of bath rooms, bed rooms and the like, they 
cannot be excelled either in point of economy or convenience. So also 
is it with the use of gas for power purposes—all the printing oifices in 
our city employ gas engines. As a lighting agent we claim to, and actu- 
ally do, give more light for the same money than can be obtained by or 
from any other means. ‘The lights being capable of manipulation, en- 
tirely under the control of the user, they may be used at any rate of 
consumption consistent to the needs of the user.” The Press man, in 
concluding his account of the interview with Mr. Spragle, says: ‘* The 
gas works and their belongings are kept up in a commendable manner, 
and would not be offensive were they located in any part of the city. 
The manner in which the Company has gone about the rebuilding of its 
plant certainly shows the appreciation of its owners and their expecta- 
tion as well, that the growth of the city is to be in keeping with its past 
strides.” 


AT the annual meeting of the Consumers Gas Company, of Toronto, 
Canada, the following Directors were chosen: Samuel Alcorn, James 
Austin, M. Baldwin, G. S. C. Bethune, Henry Cawthra, George R. R. 
Cockburn, M.P., Isaac C. Gilmor, George Gooderham, James Scott, 
Larratt W. Smith, Q.C., Thomas R. Wood and the Honorable Frank 
Smith. The Directors subsequently perfected the following organiza- 
tion: President, Mr. James Austin ; Vice-President, Mr. Larratt W. 
Smith, Q.C.; Secretary and General Manager, Mr. W. H. Pearson 


It is understood that, if such course has not already been determined 
on, the price of gas in the Carondelet district of St. Louis is to be re 
duced to $1.18 per 1,000 cubic feet. The Carondelet Company’s district 
is bounded as follows: South side of Meramec street to the River des 
Peres and thence to Grand avenue. 


THE fraternity will be pleased to hear of the continued improvement 
in the health of Mr. W. W. Goodwin, who bears his ills with the equa- 
nimity which characterized his most virile days. 

AT about 9:15 a. M. of Sunday, the first inst., Patrick Scully, a fore- 
man rigger, in the employ of Messrs. R. D. Wood & Co., was engaged 
to take down a derrick, used by his firm in the erection of a 2,000,000 
cubic foot capacity gasholder, for the Standard Gas Light Company, at 
its distributing station at 13lst street, pear 12th avenue, this city. In 





taking it down, certain guy ropes were required, and one of these, sup- | 
posed to have been fastened by Scully himself, was found not to have | 
been so adjusted when the most critical part of theoperation was arrived | 
at. When asked about it, prior to the time at which the guy would | 
come into operation, Scully replied that it was all right ; but when the 
strain of the heavy beam of the derrick came upon the rope, the latter 
slipped and the beam fell, carrying others with it. By its fall Scully 
was instantly killed, anda man named William Henry was seriously 


‘ ; 
under the very eyes and under the very direction of an experienced | 


wounded. It was one of those accidents which will occur on works 


workman, for according to our information the poor fellow who lost his 
life was altogether to blame 


THE Rahway (N. J.) Gas Light Company is again performing the| 
public lighting of that city, the new contract having gone into effect on 
the first inst. 


The following account of the gas and electric plants of the Charles- 
town (Mass.) Gas Company is taken from a recent issue of the Charles- 
town Enterprise: ‘Less than 40 years ago the Charlestown Gas 


illumination. The charter of the corporation was granted in 184 it 
it was six years later that actual operations were begun. Since t} 


. _ 
‘demand upon the Company’s resources has kept steady pace w 


increase in population of Somerville and Charlestown ; and th. 
tion of electricity as a means of lighting streets and building 
promptly followed by preparations to enter a new and practica 
perimental field. The record of the Charlestown Gas Compa 
been one of conservatism allied to progress. No step has bee: 
without a careful consideration of its importance, and no moven« 
been made that has not justified the wisdom of making it. Theo 
capital has increased from $50,000 to $500,000, but the va'ue the 
plant, the magnitude of resources, and the perfection of details h 
creased in a still greater ratio. The works of the Charlestow 
Company are located at the Neck and on a portion of the Per 
that is rarely visited by the average citizen except on matters of neces 
sary business. And yet a visit to these works will repay anyone for th 
trouble, for there is much to learn, much to admire, and much to 

upon in the modern methods of evolving gas and electric light, as 


is 


plified in the most scientific manner by the local Company. Tot 
erage visitor, as to a representative of the Enterprise who recent 
spected the works, the electric light plant is the greatest attraction 
September 16, 1886, the Charlestown Gas Company began to f 

arc lights. Since that time the work has proceeded steadily and « 
uously ; there have been no interruptions or breakdowns, and not ar 
accident has occurred. Such a record is almost unparalleled in th, 
history of the electric light industry, and speaks volumes for the man 
ner in which the Company’s operations are carried on. The boiler 
house is unsurpassed by any other of its size in the country. It is 60 by 
45 feet, and contains five boilers, each of 125 horse power. They wer 
made by the Cunningham Iron Works Co., of this district, and have al 
the latest improvements. The fittings are of brass. The smoke escapes 
through a stack 100 feet high, 12 feet in diameter at the base, tapering to 
9 feet at the top, with a flue 6 feet in diameter from top to bottom. An 
iron flue at the top of the boiler has a diameter of 5 feet, and effectually 
disposes of the smoke from that source. The first installation of electric 
light machinery was in the condenser room of the gas works, and co! 
sisted of a 60-horse power engine, with two 30-light dynamos. Thes 
were afterwards transferred to the original power house, which was 
feet long and 40 feet wide. Additions were subsequently made, 
now the length of the building is 100 feet, or twice the original figures 
It contains 10 Brush dynamos, operated by five Armington & Sims en 
gines of 60 horse power each, and one Thomson-Houston dynamo for 
incandescent lighting, run by an Armington & Sims engine of 135 horse 
power. The incandescent plant is new, and with it 650 incandescent 
lights can be furnished. The Brush machines supply the are light cur 
rent and also incandescent lights from the are current by individual dis 
tributors and in series. There are now about 200 are lights and some 
350 incandescents supplied by the Company, and the number of both is 
steadily increasing. The power house presents a striking spectacle when 
the evening’s work has begun, and Electrician William J. Gavin, who 
has been in the Company’s service since the plant was constructed, is en 
gaged with his assistants in regulating and guiding the powerful pro 
ducts of man’s inventive genius. Superintendent Patrick Coyle, unde. 
whose direction the electric lighting department is so successfully con 
ducted, states that the demand for service is still unabated, and that al 
ready plans are being made for further enlargements and for a substitu 


tion of 135-horse power engines for those of 60-horse power now in ust 
Enough has been said to show that the electric light plant of th 


Charlestown Gas Company is equal to the best, and its service, as mia 
be seen by thousands of people, is unsurpassed. But, says the 

while the Gas Company is thus keeping step to the lively music of ele 
tric lighting,what has become of the field which it once exclusively cu 
tivated ? Is it it getting ready to abandon it? Ask those who live withi! 
a stone’s throw of the works if the indications point to a diminution in 
the quantity of gas made and consumed. Ask Messrs. R. D. Wood & 
Co., of Philadelphia, Pa., who have a contract for building a new gas 
holder, with a capacity of 250,000 feet, and who are already erecting !! 
The tank, which is to be of steel, will be a novelty in this part the 
country. It will be 88 feet in diameter, and the plates at the bottom w!! 
be three-quarters of an inch in thickness. It will be 23 feet in height 
The holder will be of the double lift order, supported by 10 iro 
umns. The whole work is to be finished by the middle of Decem»e 
Already the Company has a holder of 200,000 feet, with an aux!/lar) 
one of 75,000 feet, on Chauncey place. The demand for gas keeps pace 


| with the call for electric lights, and especially in Somerville, er" 


building operations are brisk. The Company is not restricted in its 90” 


Company began to supply the citizens of this district with artificial | erville field, but there is an unwritten agreement by which it supp!:< al) 
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Can ridge Gas Company takes care of the rest. It is impossible in the 
nar limits of a newspaper article, to do full justice to the magnitude 
of an industry of this importance. But it is possible to present the 
sa facts, shorn of technical details and prepared for the casual 
rea and it is not only possible but necessary that due credit should 
be given to the men who have made this local industry the success that 

proved to be. The executive head of the Company, President 
Jas Hunnewell, is one whose reputation as a gentleman of letters 


historian of exceptional accuracy has not been attained by a 


sacrilice Of his interest in this purely local and commercial enterprise. 
He has ever since his connection with the Company shown a commend- 
ale spirit of progressiveness in conducting its affairs, and has not been 
slow to appreciate the necessity for liberal methods in dealing with the | 
pu For years George B. Neal has been Treasurer and Manager of 
the Company, and the fruits of his wisdom are as enduring as they are | 
ust He has been fortunate in his lieutenants—Patrick Coyle, Super- 
inteudent of the Company, and Richard Coyle, Superintendent of the 


s. Both are tried and true men, and each has labored loyally in | 


tlie Company’s interest for many years.” 


Tuk Asheville (N. C.) Light and Power Company announces that its | 
gas walla troubles are at an end, and its consumers can rest assured 


that their supply will not be interrupted in the future—the near future | 


at any rate. 


THE handsome office structure of ' the Nashville (Tenn.) Gas Company 
was badly damaged by fire, on the morning of October 30 The press 
reports says that the loss amounted to $35,000. 


Mr. M. 8. Hart,who since July, 1881, has acted as Secretary and Su- 
perintendent of the Las Vegas Gas and Coke Company, of East Las Ve- 
yas, N. M., writing under date of October 29, says : 
that | have tendered my resignation as Secretary and Superintendent of 
this Company, the same to take effect November 1st. The Company 
stopped the manufacture of gas and is devoting its time to furnishing 
electric light to its patrons. However, I believe it is only a question of 
time until the citizens will want gas (the old reliable) again.’ 


. Hart is engaged in the business of plumbing and steamfitting in 
Las vitae and in the sale of all supplies, fittings, etc., connected there- 


with. 


THE authorities of Duluth, Minn., 
city, now operated by the Duluth Gas and Water Company, in order that 
the same might be carried on for public account. To secure an estimate 
of the value of these plants, the authorities retained Mr. Chester B. Da- 
vis, C.E., of Peoria, Ils., and that gentleman completed his investigation 
towards the close of last month. He reports that the total value of 
tue same to the city would be not less than $2,000,000—at the 
present time ; and adds that if the ratio of growth of the city be main- 
tained that value would be increased to $2,500,000 in the space of five 
He estimates the gas plant and franchises to be worth $650,000, 
and in recounting the plant details in this division of the Company’s 
he says: ‘'The generating and storage works consist of a 
complete plant on the Meeze system, having generating capacity rated 
at 280,000 cubic feet, and in addition, two Fiannery generators, each of 
arated capacity of about 120,000 cubic feet, making a total of 520,000 
cubic feet per 24 hours. The holder has a capacity of about 200,000 cubic 
feet. The arrangement and condition of the works are good. In the 
Uistributing system the mains vary from 2 to 16 inches in diameter. 
They are mostly of cast iron, and there are in all 149,639 feet, or prac- 
tically 284 miles. The cast iron averages heavier and stronger than that 
generally used in gas works. There are about 140 gas post services in, 
and about 40 posts standing. At slight expense all these could be placed 
‘n condition for effective use.” 

Since this was written we were informed that the City Council has 
accepted the offer of the Company to sell its plant to the city for 
0,000, and that a special election will be held on the 19th inst., for 
‘he purpose of approving or negativing the Council’s determination. | 
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Pressure in Gas Retorts. 
ee 


the Gas. World says that at the last meeting of the Bavarian Gas 
Association, Dr. E. Schilling read a paper on the above subject, in| 


Which, after remarking that the most various mishaps—plugging of the | again. 


sceuding main, thickening of tar, excess of graphite, small output, 





f{ ection on its side of the Secinn and Lowell elie stracks. The 


‘*T desire to state | 


have been considering the advisa- | 
bility of purchasing the plants for the supply of gas and water to the | 


bad gas—all are, from time to time, attributed to ‘‘ pressure in the retort,’ 
he went on to say that this pressure is an exceedingly important circum 
stance ; a low pressure enables gas to come off freely, and facilitates the 
passing over of hydrocarbons of moderate volatility, sc that the tar is 
thereby rendered more The low pressure also facilitates dis- 
sociation of the components of the coal. 


valuable. 
When water is being boiled, a rise of 20° in the boiling point is the 


|conseqnence of doubling the pressure ; to lower the boiling point by 


20° one must lower the pressure from 76 to 404 cm. of mercury. What 
are the pressures in the retort? They have been very seldom measured. 
On investigation, it is found that the pressure-curve fluctuates above 


and below a line of pressures, and itself presents numerous minute 


The fluctuations never exceed a few centimetres of water, 


| serrations. 
and appear to be mainly due to the want of perfectly uniform action in 
| the exhaust ; and such variations of pressure are in any case probably 
| too small to affect the chemical processes going on in the retort. 
| The state of affairs is somewhat different when there is an obstruction 
|in front of the retort, so that the gas produced is not immediately with 
Then there is a greater pro- 
| duction of graphite, and the permeability of the retort walls plays an 
| important part. If too small a pressure may possibly draw air in 
| through the retort walls, too great a pressure will drive gas through 
jthem. What is the periveability of retort walls? In order to investi- 
| gate this, the writer closed the end of an ascending main of a retort at 
Gas was led, under pressure, by a lateral pipe, 
|into the ascending main and the empty retort. The amount of gas so 
|led in was measured by a meter. This enabled the escape of gas which 
| took place when any given pressure was maintained in the retort to be 
|measured. Everything was so arranged that there could be no escape 
|of gas except through the retort walls. The retort had been at work 
| for 44 months, and was thickly lined with graphite. It was first tested 
as it stood (I.); then cleaned out and its fine cracks filled up (II.); 
| then charged and examined empty after 24 hours (III.); then similarly 
| examined after 48 hours (1V.). Assuming that each retort produced 
| 353 cubic feet per hour, the percentages of loss were, under the various 
| conditions stated above, and under various pressures, the following :— 


drawn, and a high pressure is developed. 


| work but not charged. 


| Pressures in the Retort i Il. III IV 
| 0 none 8.0 0.4 0.4 
0.4 inch 0.3 - 2.5 1.4 
es." 2.6 2.4 
aes 0.4 4.0 3.6 
1.6 * 36.0 6.1 4.3 

| ea 1.1 

ye Not meas 

A urable 9.0 8.3 

a2” 1.8 11.0 9.0 


When the pressure is low, and the retort well lined with graphite, the 
loss is very small ; at 2 inches pressure it is just over 1 per cent.; and 
above that pressure the loss increases rapidly. Freshly cleaned out 
retorts lose gas indefinitely, but come right to an appreciable extent 
within 24 hours, or as soon as the first thin layer of graphite is deposited. 
The increase of loss when the pressure rises is very manifest. 

On the whole, the small variations of pressure actually observed in 
normal working are of no importance; but obstruction both detains 
the gas in the heat and exaggerates the loss due to porosity of the retort 
walls. 





The Market for Gas Securities. 
> 


The city gas share market during the week was steady to strong, the 
former remark applying to Consolidated, which barely held its own at 
or about the par mark. Transfers were on a smaller scale than those 
of the week previous, and there seems to be a settled feeling now that 
the dividend rate will not be increased this half. After the dividend of 
June last was declared, the stock sold ‘‘ex.” at 96. 
the investment value of the shares has apparently increased in the six 
months, according to current quotations—100-1004 Mutual 
and Equitable are strong, and Standard is about as before. We have 
more rumors about a possible further consolidation of the gas interests 
of New York, and, in fact, the only bar to such an agreement is the 
| excessive capitalization of the Standard Company—that is, it is difficult 
|to cause holders of other shares to accept the estimate of the Standard’s 


Remembering this, 


14 per cent. 





property, as figured out by the latter's owners. 

Brooklyn shares show no particular change in values, old Brooklyn 
| being in demand at 103 ex- dividend of 2 percent., which is payable now 
| This i is the first return on old Brooklyn stock made in the past year, but 

| this resumption would seem to place the C ompany in the regular lists 
It likely will pay at least 6 per cent. in the next twelvemonth 
Baltimore is stronger, at 454 to 454 


Chicago gas is strong at 574 to 574 
| 
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Quotations by Geo. 


16 


ge” All communications 
G2” The following quotat 
$100 per share. aed 
Consolidated....... 
Central........ 
Scrip..... 
Equitable.............. 


4é 


Harlem, Bonds....... 
Metropolitan, Bonds 
Ceres 


é 


Municipal, Bonds...... 

REI. loin ssccsse'os 
” Bonds..... 

Standard Gas Co 


Common Stock 


Preferred. 


NE i icss wecceons 
Richmond Co., 5 
= Bonds........ 
Gas Co’s of Brooklyn. 

Brooklyn.........+ 
SR bi ixsnassannerens 
S. F. Bonds.... 

Fulton Municipal...... 


“se 


PO ccissspwsctennns 


Metropolitan 


“e 


Out of Town Ges Companies 
Boston United Gas Co. — 
ist Series 8. 


2d 


Bay State Gas Co 


Stock.. 


Income Bonds... 


Buffalo Mutual, N. Y.. 


Citizens, Newark 


“<< ‘ 


Chicago Gas Company 


Chicago Gas Light 


Coke Co. 


G't’d Gold 
Equitable Gas & 
Co., Chicago 
People’s Gas and Coke 
Co., Chicago— 
Ist Mortgage 


2d 


Consumers Gas Light 


Co.. Jersey 
Bonds.. 


Cincinnati G 


Consumers Toronto 
Central, 8S. F., 
Capital, Sacramento, Ca 
Consolidated, Balt... 


“ 


Citizens Gas 


Rochesté . N 


Bonds...... 


Kast Rive I 


Long Islan 


Bonds 


Hartford, Conn.. 
Jersey City........... 


WwW. 


Bonds 


Bonds. ...... 


Bonds (7’s).. 


Be 
TN an betlincin 
oe ehninimatans 
Williamsburgh .......... . 


Louisville, K; 








Stocks. 


i 


Capital. 


&35.430,000 


500,000 
290.000 
4,000,000 
1.000.000 
170.000 
658,000 


5. 500,000 


500.000 


750,000 


150,000 


5,000, 000 


5.000.000 


346.000 


20.000 


2,000,000 


, 200,000 
320.000 
$000,000 
300.000 


,000,000 


—_ 


368,000 
94.000 
870,000 
70.000 
1,000,000 


700,000 


_ 


.000,000 
1,000,000 


7.000.000 


3,000,000 


5.000.000 
000.000 
750.000 
200,000 


U00,000 
£5,000 


9,000,000 


650.000 


2 OOO OOD 


2.100.000 


2 500.000 


2.000.000 
600,000 
100 DOU 


10 OO) 


11.000.000 


6,400,000 


»00 O00 


250 000 


VV0, 000 
900 000 
750.000 
750,000 
2.570.000 


Close, 
Gas Stocks, 


New York Ciry. 


Par. 
100 
50 


100 


100 


50 


100 
100 
50 
50 


25 
20 
1000 


100 


10 


100 
25 
1000 
50 


1000 
1000 


50 
1000 
100 
1000 
50 


100 


1000 


1000 


1000 
1000 


100 
1000 
100 


vu 


100 


Bid 
994 


102 


112 


102 


100 
100 

ot) 
100 
120 
100 
107 


106 


100 
100 
109 
180 


Broker and 


ill receive particular attention. 
ons are based on the par value of 


Asked 


100 

90 
100 
123 
108 
115 
121 


102 


Little Falls, N. Y 


ee 


ae 50.000 100 — 
Bonds 25.000 — 100 
Laclede Gas Light C 
St. Louis, Mo. 
Common Stock 


Preferred 2.500.000 100 


Bonds...... panasbnces 9,034,400 1000 77 
Montreal, Canada.... 2,000,000 100 200 
Memphis (Tenn. ) Gas.. 750,000 100 40) 

Bonds. 240,000 100 103 
New Haven, Conn.... 25 200 
Oakland, Cal....... ees 34° 


7,500,000 100 1s 


101 
103 





Advertisers Index. 


GAS ENGINEERS, 
Jos. R. Thomas, New York City 
Wim. Henry White, New York City 
Fred. Bredel, New York City 
Jas. R. Smedberg, Peoria, Ills 
CHEMISTS, 


Durand Woodman, New York City 


GAS AND WATER PIPES. 


Mellert Foundry and Machine Co., Reading, Pa. (John F« 


Selling Agent, N. Y. 
Ohio Pipe Co., Columbus, Ohio 
M. J. Drummond, New York City 
R. D. Wood & Co., Phila., Pa 


| Warren Foundry & Machine Co., New York City 


105x 
80 

103 

115 


110 


105 
102 
114 
200 
130 


| 


Donaldson Iron Co., Emaus, Pa 

Addyston Pipe and Steel Co., Cincmnati, O 
PROCESSES. 

National Gas Light and Fuel Co., Chicago, Lils 

Bartlett, Hayward & Co., Baltimore, Md 

United Gas Improvement C9., Phila, Pa 

surdett Loomis, Hartford, Conn 


GAS WORKS APPARATUS AND 
CONSTRUCTION. 

James R. Floyd & Sons, New York City. 
Continental Iron Works, Brooklyn, N. ¥ 
Deily & Fowler, Phila., Pa 
Kerr Murray Mfg. Co., Fort Wayne, Ind 
Stacey Mfg. Co , Cincinnati, Ohio 
sartlett, Hayward & ¢ Baltimore, Md 
Morris, Tasker & Co., Limited, Phila., Pa 
Davis & Farnum Mfg. Co., Waltham, Mass 
R. D. Wood & Co., Phila, Pa 
Bouton Foundry Co., Chicago, Ills. 
Isbell-Porter Company, New York City 
Fred. Bredel, New York City 
United Gas Improvement Co., Phila., Pa 


| National Gas Light and Fuel Co., Chicago, Ils. 


Berlin Iron Bridge Company, East Berlin, Conn 
INCLINED RETORTS, 

Laclede Fire Brick Mfg. Co., St. Louis, Mo. 

Parker-Russell Mining and Mfg. Co., St. Louis, Mo 


GASHOLDER TANKS. 


Ww. OC. Whyte, New York City 


J. P. Whittier, Brooklyn, N. Y. 


GASHOLDER PAINT, 
The Government Waterproof Paint Co., Boston, Mass 


RETORTS AND FIREBRICK. 

J. H. Gautier & Co., Jersey City, N. J.... 

B. Kreischer & Sons, New York City 

Adam Weber, New York City 

Laclede Fire Brick Mfg. Co , St. Louis, Mo 

Brooklyn Retort and Fire Brick Works, Brooklyn, N. Y 

Borgner & ©’Brien, Phila., Pa 

James Gardner, Jr., Pittsburgh, Pa 

Henry Maurer & Son, New York City 

saltimore Retort and Fire Brick Co., Baltimore, Md 

Parker-Russell Mining and Mfg. Co., St. Louls, Mo 

Boston Fire Brick Works, Boston, Mass 
CEMENTS. 


c. L. Gerould & Co., Brooklyn, N. Y 


SCRUBBERS AND CONDENSERS, 
;. Shepard Page, New York City 
R. D. Wood & Co., Phila., Pa 
James R. Floyd & Sons, New York City 
Contineutal Iron Works, Brooklyn, N. Y 


REGENERATIVE FURNACES, 
Bartlett, Hayward & Co., Baltimore, Md 
Fred. Bredel, New York City 
J. H. Gautier & Co., Jersey City, N. J 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo 


GAS GOVERNORS. 


; Connelly Iron Sponge and Governor Co., New York City 
| Fred. Bredel, N. Y. City 


Wilbraham Bros., Phili., Pa 


SELEF-SEALING MOUTHPIECE box 
Isbell-Porter Company, New York City. 
Continental Iron Works, Brooklyn, N. Y 
TAR AND CARBONIC ACID EXTRA 
Geo, Shepard Page, N. Y. City 
AMMONETA CONCENTRATOR, 
Michigan Ammonia Works, Detroit, Mich 
GAS METERS. 
Jobn J. Griffin & Co., Phila., Pa 
American Meter ¢ New York and Philadelphia 
rhe Goodwin Gas Stove and Meter Co., Philadelp 
Helme & MecIlhenny, Phila, Pa 
D. McDonald & Co., Albany. N. Y 
Nathaniel Tuft 
Maryland Meter and Manufacturing Co., Baltimore 
Philadelphia, Pa 


Royersford, Pa 


, Boston, Mass 





Harris Bros. & C¢ 


METER DIALS. 
Caesar Bros., New York City 


EAHAUSTERS, 
i. & F. M. Roots Co., Connersville, Ind 





Isbell rter Company, New York City 


Wilbraham Bros., Philadelphia, Pa 
Connelly Iron Sponge and Governor Co., New York (¢ 


STEAM BLOWER FOR BURNING BREEZE, 


H. E. Parson, New York City 


GAS COALS. 
Phila., Pa 
Perkins & Co., New York City 
Despard Coal Coal, Ba!timore, Md 
Chesapeake and Ohio R. R. Coal Agency, N. Y. City 
Westmoreland Coal Company, Phila., Pa. 
J. & W. Wood, New York City 


renn Gas Coal ( 


CANNEL COALS. 
Perkins & ¢ New York City 
J. & W. Wood, New York City 


ANTHRACITE COALS, 
Coxe Bros. & Co., New York City....... cece. 


GAS ENRICHERS, 


Standard Oil ¢ Cleveland, Ohio 


BARROWS. 


COKE CRUSHER, 
C. M. Keller, Columbus, Ind 


VALVES. 
Ludlow Valve Manufacturing Co., Troy, N. ¥ 
Chapman Valve Manufacturing Co., Boston, Mass 
R. D. Wood & Co., Phila., Pa 
Tbe P. H. & F. M. Roots Co., Connersville, Ind 
Continental Iron Works, Brooklyn, N. Y. 


GAS ENGINES. 
Schleicher, Schumm & Co., Phila., Pa 


Clerk Gas Engine Co., Phila., Pa 


ENGINES AND BOILERS, 
Jarvis Engineering Co. Boston, Mass 


Westinghouse Machin (Co., Pittsburgh, Pa 


~ 


GAS LAMPS, 

Fiske, Coleman & Company, Boston, Mass. 
PURIFIER SCREENS, 

John Cabot, New York City ; natn 

GAS STOVES. 
American Meter Co., New York and Philadelphia 
rhe Goodwin Gas Stove and Meter Co., Phila., Pa 
George M. Clark & Co., Chicago, Ills 
Maryland Meter and Manufacturing Co., Baltimore, M 
The Schneider & Trenkamp Co., Cleveland, O 


Chicago Gas Stove Co., Chicago, Ills. 


BURNERS, 
C. A. Gefrorer, Phila., Pa 
Moses G:. Wilder, Phila., Pa 
H. W. Rappleye, Phila., Pa 


STREET LAMPS. 
Miner, Morrisania, New York City 
Bartlett Street Lamp Mfg. Co., New York City 


I 
Fe 


PURIFWVING MATERIAL. 
Conne}ly Iron Sponge and Governor Co., New York ¢ 
Greenpoint Chemical Works, Brooklyn, N. Y 


ELECTRICAL APPARATUS. 
Wm. Henry White, N. Y. City. itunes 
Fort Wayne Electric Co., Fort Wayne, Ind 
Weston Electrical Instrument Co., Newark, N. J. 





POSITION DESIRED 


As Superintendent of Gas Works; 


By a young man fully experienced in the details of 

ture and distribution: or as Superintendent of com! 

and Electric Plant. Best of references. Address 
857-11 **R.S.,”’ care this . 


ex 





S; 
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POSITION WANTED Tro Gas Companies. Utilize Your Gas biewen 


NO EXTRA LABOR OR 
AS SU SRINTENDENT OF SMALL GAS WORKS 


OPERATING EX- 






We make to order CAP BURNERS to burn any amount 


an fully experienced in the details of construc under a stated pressure. Send for samples. 
ture and distribution; also in fitting, main laying. 
references. Address Also, SERVICE CLEANERS, DRIP PUMPS, and STREET 
“A. W.,” care this Journal. MAIN PROVING APPARATUS. 
7" eee —_ 








Cc. A. GEFRORER, 


WANTE D Special Trays for Iron Sponge or Oxide of Iron 
9 248 N. Sth St., Phila., Pa. 


CHURCH’S TRAYS a Specialty. 
Small Gas Exhauster. p y 
6 inch connections. Must be in good condition The Weston Standard Reversible, Strongest, Most Durable, Most Easily Repaired 


SANTA ANA GAS AND ELECTRIC CO, VOLTMETERS AND AMMETERS. 








These Instruments are 


Santa Ana, Cal. 
the most accurate, re- 





& liable, and sensitive 
portable instruments 
ever offered A large 
variety of ranges, to 
meet the requirements 


of all kinds of work. 


FOR SALE, 


ive enlarged our works and now have for sal 


Two Purifying Boxes, 





Send for Catalogue 


Weston Flectrica 306-310 Eleventh Avenue, New York. 


with center valve that is arranged s> that one 





can be used, or both can be bye-passed We also 
, ieee avende nes Tustrament (1 We also make the Cheapest and Strongest 
A Gasholder, F REVERSIBLE BOLTED TRAYS IN THE MARKET 
A 2 aes 
eter and 20 feet deep, with columns and girders Office & Factory, 114-116 William St, Newark, Ni. d. Send for Circulars. 





ris in a fair state of preservation, and could be ta 


ken 
erected in some small city or town 
ST. JOSEPH GAS AND MFG, CO. | 
K. M. MITCHELL, Supt., St. Joseph, Mo | 
] 


MOSES G.WILDER, MECH. ENGR BY, scaled igeneele 


$16-18-20-22 Cherry St., Phila., Pa. tac ie hn 
l 4 \CA 
Volumetric Lamp Governors G A Eieating E> 
Appliances. roves 
>. Ws 
GOVERNOR BURNERS P. C. VAN WIE, Manager. 


ao. McNEIL S BALANGED CHARGING BARROW 
GENERAL USE, 
a GC Bit eras 
¥) he 


b] 
and Kk For Coal or Coke. Best for charging or drawing hot 
GOVERNORS FOR ARGAND ¥ Z 4 
a» \ 


Coke. Dumps on the floor. Can carry 
AND OTHER COMMON GAS 1.500 lbs. with one man power. 
BURNERS IN ALL SIZES 


HORIZONTAL STEEL WHEELBARROWS. 


Governors 
Best Barrows Ewer Made. 


Specially adapted for 
GAS STOVES, FURNACES, 
Etc., Ete. 





FOR GAS LAMPS & HIGH-POWER BURNERS. 

















Send for Catalogue. 


GRANT McNEIL, 


225 North Union Street, 
AKRON, OHIO. 


s well known that a large majority of all High Power Gas 
n the United States have my Governors attached, and 
ilways used by the leading makers of these lamps. ‘T« 
ny excuse for the use by anyone of inferior and in- 
ving Governors, a reduction in price has been made, and all 
ex e contracts are cancelled. 


Corr ndence Solicited with all who require a Reliable 
Governor. 





Coal Tar Genealogical Tree 





MR. T. VINER CLAREF, of London, Hnge. 


Having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 


limited number of copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., No. 32 Pine Street, N. Y. City. 
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The Continental Iron Works 


THOS. F. ROWLAND, President. PHOS. #. ROWLAND, Jpr., Secretary & Treasurer WARREN E. HILL and CHAS. H. CORBETT, Vic 


Take Eat oo 288 88 Pare BROOKLYN, IN. Y. 
exe tape RP RR eee 

















BUILDERS OF 


GAS HOLDERS, 


SINGLE-LIFT aud MULTIPLE-SECTION GAS HOLDERS A SPECIALTY, 


Wrought Iron Gas Holder Tanks, 


BENCH CASTINGS, RETORT LIDS, 





Hydraulic Mains, Condensers, Scrubbers, 





PURIFIERS, VALVES, Etc. 


SELF-SEALING 
Retort Mouthpieces and Lids. 


For Round, Oval, or “D” Retarts. 


Reliable ye Heaters, 


FINEST IN THE WORLD. 














HAN DSOM SE, 
POW DRY U L, 
PROGRESSIV 


In Construction and Artistic in Design. 


Offered in all styles and sizes of [lluminators or Asbestos Flame Plates. 


Cas Parlor Crates :« Beauties. 


In Antique Bronze, Brass or Copper finish, or plain Black. Provided with Cold and hv 
Air Return Flues. 


GREAT HEATERS. 


Fitted for any kind of gas. 





SEND FOR CATALOG. 


THE SCHNEIDER & TRENKAMP CO., 


Cleveianda, Onio. 
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Jewel Gas Stoves 


: ARE THE BEST. 


10 GAS ‘HEATING STOVES, 


Prices, from $4.50 to $16.50. 


55 GAS COOKING STOVES, 


Prices, from 75 Cents to $65.00. 














Bona for Cataiogs and Discount. 


| GEORGE M. GLARK & COMPANY, & 


MAKERS, 
157-161 Superior St., Chicago. 


‘ 


asin cay eer ae ae STIS LE ere TES SS 








CHAPMAN VALVE MANUFACTURING CO, in LE MF 0 





MANUFACTURERS OF sa 


Valves and Gates for Gas, Ammonia, Water, Ete. 


Also, Cate Fire Hydrants With and Without Independent 
Nozzle Valve. All Work Cuaranteed. 
WORKS & GEN’L OFFICE: TREASURER’S OFFICE : 


Indian Orchard, Mass. 72 Kilby & 112 Milk Sts, Boston, Mass 











OFFICE AND WORKS, 
5S to 51 HKiver Street and 67 to S83 Vail AV., 

















j Rh 7 G 4 TROY, Ne We 
o : Sid 
* —— Rappleye’s Rheometric Governor Burner. zy 2 $2 
5 | Se az o 
A | a oS 
. ° P , P « -,@ 
i Free Sample and Special Price to Gas Light Companies. S¢ |. ro i 
K > @ & © i> 
C j 5a Paces ees 
e|[e OFFICE BOARD OF GAS TRUSTEES, WHEELING, W. VA., May 23, L889. ors wo? D 
: Mr. H. W. RAppuLeyE, Philadelphia, Pa.: >. es KS a cK 
1 Dear Sir—Replying to your letter of inquiry, I would say that we have | & 8 = at 
(fc Dw been using your Rheometric Governor Burners for the past six years, and | ) & - Pt a 
4 er find them to be the best Governor Burners ever introduced, as we have tried Gay g ofa 
; all kinds on our public lamps and buildings. As our stock is getting low, 3 § & 3 SoD B 
Se SS please forward us one gross per B. & O. express, and oblige s @u = 5 5 x 
il Yours truly, A. J. SEAMON, Sec. op ad Asgs*eS 
| 3y%0O (Ss +2 
a 4 rs -— e 
[ uh ae a esas Sd Pa 
_il H.W. RAPPLEYE, 2814 Poplar St., Phila, Pa. 22 2 = bout 
ea] 2 b ia) ~ ls 








Standard Oil Company, 


CAS NAPTHA DEPARTMENT OF THE WEST. 


GAS NAPTHA. 
GAS OIL. 


Correspondence Solicited. CLEAHV HiLAN D, COE). 
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The Continental Iron Works 


THOS. F. ROWLAND, Pr ent. PHOS. F. ROWLAND, Jz., Secretary & Treasurer. WARREN E. HILL and CHAS. H. CORBETT, Vic 


Take Ene gino a3¢ are BROOKLYN, IN. Y. 
oo SME RARER PRS RARE RERE ETB 


BUILDERS OF 


GAS HOLDERS, 


SINGLE-LIFT aud MULTIPLE-SECTION GAS HOLDERS A SPECIALTY, 


Wrought Iron Gas Holder Tanks, 


BENCH CASTINGS, RETORT LIDS, 











Hydraulic Mains, Condensers, Scrubbers, 





PURIFIERS, VALVES, Etc. 


SELF-SEALING 
Retort shay, gape and Lids. 


For Round, Oval, or “D” Retarts. 














FINEST IN THE WORLD. 


HANDSOME, 
POW EREU L, 
PROGRESSIV 


In Construction and Artistic in Design. 


Offered in all styles and sizes of Illuminators or Asbestos Flame Plates. 


Cas Parlor Geeta % moenatnne. 


In Antique Bronze, Brass or Copper finish, o » Black. Provided with Cold and H: 
Air Retur an es 


GREAT HEATERS. 


Fitted for any kind of gas. 





SEND FOR CATALOG. 


THE SCHNEIDER & TRENKAMP CoO., 


Clieveiandad, Onio. 
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Jewel Gas Stoves 


ARE THE BEST. . 


10 GAS HEATING STOVES, 


Prices, from $4.50 to $16.50. 


55 GAS COOKING STOVES, 


Prices, from 75 Cents to $65.00. 
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Sond for Cataiogs and Discount. 


GEORGE M. CLARK & COMPANY, 


MAKERS, 
157-161 Superior St., Chicago. 











CHAPMAN VALVE MANUFACTURING co, CUOLOW VALVE MFG. C0 


MANUFACTURERS OF ie <3 =a] 


Valves and Gates for Gas, Ammonia, Water, Ele, scsi ass bes ‘y 


Also, Cate Fire Hydrants With and Without Independent 
Nozzie Valve. All Work Cuaranteed. 
WORKS & GEN’L OFFICE: TREASURER’S OFFICE: 


Indian Orchard, Mass. 72 Kilby & 112 Milk Sts, Boston, Mass. 








OFFICE AND WORKS, 

















BSS to 951 River Street and 67 to 83 Vail AV., 
j bs TROY, Ne Ve 
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t \ Free Sample and Special Price to Gas Light Companies. 3. g¢ 
f N aa 782 
E || E OFFICE BOARD OF GAS TRUSTEES, WHEELING, W. VA., May 23, 1889. iS g wo? @ 
BR Mr. H. W. Rapp.eye, Philadelphia, Pa. : x 8 2 - a 
Ni Dear Sir—Replying to your letter of inquiry, I would say that we have | & 6 oe ee A 
(ar ere, \ been using your Rheometric Governor Burners for the past six years, and 3 & hoe: ae 
& S ‘ > ‘ ‘ «a@® at . 2 
+ omen find them to be the best Governor Burners ever introduced, as we have tried Qa g of%a 
all kinds on our public lamps and buildings. As our stock is getting low, 3% 2 & a Soo 5 
= please forward us one gross per B. & O. express, and oblige aa 3 2 SSR 
| (| Yours truly, A. J. SEAMON, Sec. oP q R- Aas 0 
| ——— . a logs 
a % ae 2348 g its 
HW fa rt & pa 
ill H.W. RAPPLEYE, 2814 Poplar St., Phila, Pa. 32? = bout 
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Standard Oil Company 


CAS NAPTHA DEPARTMENT OF THE WEST. 


GAS NAPTHA. 
GAS OIL. 


Correspondence Solicited. ClLAHV HtlsA WN D, OELTO. 
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CHAS. M. JARVIS, Prest. & Chief Engineer. BURR K. FIELD, Vice-President. FRANK L. WILCOX, Treasurer. GEO. H. SAGE, Secretary. 
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This illustration is taken direct from a photograph of an iron building built by us for the Franklin Moore Company, at Winsted, Conn 
The seme is entirely of iron, not a particle of woodwork being found anywhere in its construction. The photograph is taken from the roof 
in order to show the arrangement for carrying the gear, shafting, etc. The trusses are connected by iron purlins, and the whole building is 
covered with corrugated iron. Write for Illustrated Catalogue. 


Office and Works, HAST BERLIN, CONN. 











GASHOLDER PAINT. Feel and Its Applications 


Use Only By E. J. MILLS, D.Sc. F.R.S., and F. J. ROWAN, C.E., assisted 
by others, ncluding Mr. F. P. Dewey, of the 


THE COVERNMENT WATERPROOF PAINT. Smithsonian Inst., Wash., D. ©. 


Proof against Ammonia, and Absolutely Waterproof. Send for Prices and Particulars. * PLATES, AND 607 OTHER ILLUSTRATIONS. ROYAL 
OCTAVO, PaGEs xx, 802. HANDSOME CLOTH, $7+50. 


THE GOVERNMENT WATERPROOF PAINT CO., 122 Milk Street, Boston, Mase a. mM. CALLENDER & CO., 32 Pime St., N. Y. 


Water Gas! E"uel Gas! 


For all Manufacturing Purposes. Generated from Bituminous Slack, Anthracite Coal Dust, or Coke Breeze, by 


THE LOOMIS PROCESS. 


ow in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and Henry Disston’s Sons’ Saw Works, Tacony, P 
The Cheapest Gas Generating System in the World. 


Utilizing any Kind of Low-Priced Coals. 
NOVEL IN DESIGN, MODERN IN CONSTRUCTION, SIMPLE IN OPERATION, PERFECT IN RESULTS. 


Plans and Estimates Furnished. 


BURDETT LOOMIS. - - Hartford, Conn. 


Or Murray Uill Hotel. New York —— 








~ 


Pa 


— 





In Three Volumes. Price per Vol., $10 


Kine’ Ss Tractine on. Gest Ges. Sold either by Volume or in Sets. 
A Standard text-book for the Engineers and Managers of Gas Works, and for all who are concerned or take an interest in the manufac 
ture and distribution of Coal Gas, and in the utilization of the Secondary Products resulting therefrom; treating also of the Gas Engié 
and of Gas Cooking and Heating Appliances. A, M. CALLENDER & CO., 32 Pine Street, N. Y. Cit) 
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GAS STOVES. GAS METERS. GAS STOVES. 
THE AMERICAN METER CoO. 
Established 1834. Incorporated 1863. 


MANUFACTURERS OF 


Gas Meters, 


STATION METERS, 
METER PROVERS, PHOTOMETERS, 


Experimental Meters of al! Kinds, 


Standard 3 Stapeals Dry Meter AND Standard 2 Diaphragm Dry Meter. 


Apparatus for Testing the way and Quality of Gases. 





4) 








| 
J 
z Meters for Measuring Watural Cas. 
S MANUFACTORIES, 
oe to 514 West Twenty-second St, N. Y. Arch and Twenty-second St, Phila. 
7 Nos. 244 & 246 North Wells Street, Chicago, Ill. 
5 
— AGENCIES, 
$10. No. 177 Elm Street, Cincinnati, Ohio. No. 222 Sutter Street, S» Francisco, Cal. 
; No. 810 North Second Street, St. Lovi-, Mo. 





CAS STOVE SHOW ROOMS. %ic. 242 Sixth Avenue, sine York Ciry. 
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ROOTS’ NEW GAS EXHAUSTER. 

















We will take pleasure in furnishing estimates on complete plants, including GAS EXHAUSTER, ENCINE, 
and CAS COVERNOR, all connected, complete, on same bedplate. Also, estimates for CAS VALVES, BYE- 
PASS VALVES, and PIPE FITTINGS, arranged in any manner to suit the exhauster room or main connections 


All flanges of pipe and val fittings faced off, with bolt holes drilled, all ready to go together. 


GOR RE Coy eng Ae | 1688 165 Workington st. 8-v. P,HE.8& F.MROOTS CO, Connersville, Ind 





THE WALKER TAR «  CARBONIC ACID EXTRACTOR 





A very general demand exists, in both large and small Gas Works, for an apparatus that will be absolutely efficient in the remova 
of the Tar which passes the hydraulic main and condenser. Many attempts have been made to accomplish this, but, I believe, without 
success, until the introduction, six years ago, in England, of the C. & W. Walker Patent Tar and Carbonic Acid Extractor. During 
these years this apparatus has been adopted by many of the most prominent Engineers, not only in England, but also on the Continent 
of Europe and in other parts of the world. Several have been erected in the United States. 


‘The C. & W. Walker Tar and Carbonic Acid Extractor has been in operation at years, and I have used several kinds of apparatus and every expedient which has « 
these works for the past six weeks, and is an unqualified success. It removes every to my attention for dealing with the difficulty, but without success. The Walker 
particle of Tar from the gas in once passing through the apparatus, and a large per- paratus occupies comparatively small space, is less expensive than other systems 
centage of the Carbonic Acid. I also feel quite sure that it prevents the formation requires but little attention. I carry 24-inch seal, and have an automatic tar deli\ 
and deposit of Naphthaline, because since I started the Washer I have had no stop valve. This Tar Extri actor Is  indispe nsable to gas makers. 
pages from this cause. These works have been seriously troubled with Tar for many ‘C. A. GERDENIER, Supt. Bridgeport (Conn.) Gas Lt. ‘ 


This Tar Extractor will perform its work with about one-fourth the usual back pressure heretofore required. It is simple in constructio1 
and can be supplied at a very reasonable price—less than any other ever before introduced. Satisfactory results guaranteed in every instance 


GEO. SHEPARD PAGE, Sole Agt. for the U. S., 69 Wall Street, N. Y. City 
SCIENTIFIC Book Ss. 


KING'S TREATISE ON THE MANUFACTURE OF COAL! GAS WORKS—THEIR ARR a —eapaalaie CONSTRUCTION, DISTLLATION OF COAL TAR AND o— LIQL 








BT Rg «> PLANT, AND MACHINERY. $ by GEO. LUNGE. New Edition. $12. 
GAS A! A( tE, by I AM RICHARDS 410., With TS eT g . » pe 4 F \ 
numerous Engravings and Plates, in Cloth binding, $12, COA“: ITS HISTORY AND USE, by ‘PROF. THORPE. $3.50, A TREATISE ON THE COMPARATIVE COMMERCIAL VAl-+ 
TECHNICAL GAS ANALYSIS. $2.8 THE GAS WORKS OF LONDON, by COLBURN. 60 cents ES OF GAS COALS AND CANNELS, by D. A. GRAHAM 
GAS CONSUMER'S GUIDE. $ HEAT A MODE OF MOTION, by JOHN TYNDALL. $2.50. Svo., Cloth. $3. 
GAS MEASUREMENT AND GAS MEI TESTING. by F. W MUNICIPAL LIGHTING, by F. H. WHIPPLE. $1 GAS COMPANIES DIRECTORY, 1891. $5, 
ee ee GAS WORKS, AND MANUFACTURING COAL GAS, Hugues. THE AMERICAN GAS ENGINEER AND SUPERINTI 
GAS CONSUMER’S HANDBOOK, by W AM RICHARDS, C.I $2.20 anes Dames ay Wan SOONER. ye 
18mo.,. Sewed. 20 cents THE MANAGEMENT OF SMALL GAS WORKS, by C. J. R GAS ENGINE INDICATOR DIAGRAM, by W. E. AY 
PRACTICAL TREATISE ON GAS AND VENTILATION HUMPHREYS. $1. Paper. 20 cents. 
th Spec : - ati ito] mir t ‘ £,and COOKINE WANUAL FOR GAS ENGINEERING STI DENTS, by D. LEE. ILLUMINATING AND HEATING GA , by W. Burns. $ 
¥ (ras RKINS > ‘ sR ERCOPTY —_ ~ 7 > —_ 
CHEMISTRY OF ILLUMINATIN oe, eee 10 cents TESTING PIPES AND PIPE JOINTS, by M. M. Pat! 
PHRYs. $ THEORY OF HEAT, by J. CLERK-MAXWELL. $1.25 &) cents. é 
tACTICAL TREATISE ON HEAT. I MAS Box. Sec- THE DOMESTIC USES OF COAL GAS. AS APPLIED TO . DESIGNING WROUGHT AND CAST TRON WORK, 
edit ¥ LIGHTING, by W. Sva@G. $1.40. ADAMS. Paper. hree parts, 60 cents each. 
STRAINS IN IRONWORK, by H. ADAMs. With plates. $1.4, | DiGEST OF GAS LAW. $ NOTES IN MECHANICAL ENGINEERING, by H. ADAMS 


The above will be forwarded by express, upon receipt of price. If sent by mail, postage must be added 


above prices. We take special pains I securing and {oO oe an\ other Works ths at may be Cesired., uj 
receipt of order. All remittances should be made by check. draft. or r post office money order. 


A. M. CALLENDER & CO. 32 Pine Street, New York. 
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THE UNITED 
GAS IMPROVEMENT CoO., 


DREXEL BUILDING, PHILA: PA. 
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Owners of the Lowe, Granger-Collins, McKay-Critchlow (for car- 
bureting Natural Gas), and Other Gas Patents. 


BUILDERS, LESSEES # PURCHASERS OF GAS WORKS. 
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46 
Standard “ Double Supertisneer” Lowe Apparatus, Especially Designed for the Use of Lima Crude Oil. 





Hirectors of 


WATER GAS PLANTS, 


(Either Independent or Auxiliary to Coal Gas Works), 


USING LIMA OR OTHER LOW GRADE OILS AND ANTHRACITE COAL OR GAS HOUSE OR OVEN COKE 





PAMPHLETS, PLANS, AND ESTIMATES FURNISHED UPON APPLICATION. 








_ American Gas Light Journal. 


NATIONAL 


GAS LIGHT AND FUEL CO.. 
No. 52 Lake Street, Chicago. 


FRED K HH. SHELTON, Managvcer. 


GAS WORKS 


Built, Remodeled, Leased, or Purchased. 


THE SPRINGER CUPOLA SYSTEM. 


Also, by Special Arrangement with the United Gas Improvement Company, 


ACENTS FOR THE WEST 


FOR THE “DOUBLE-SUPERHEATER,” “JUNIOR,” AND OTHER FORMS OF THE 


Lowe Water Gas Apparatus. 
Full Information Furnished upon Application. 











































GASHOLDER TANK CONSTRUCTION, ETC. 


Gas Companies and others about to erect Gasholders ‘will find it profitable to consult 
W. C. Whyte, who for over 30 years has made a specialty of 

















* = ~ : Atm ~. E 
Tank Excavation and Mason Work. 
Fifty Tanks now in operation show the sort of work done. Address 


W.C. WHYTE, - No. 15 Cortlandt Street, N. Y. City. 
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WHAT OUR CUSTOMERS SAY OF IRON SPONGE. 


‘OLUMBUS, O. I regard the Connelly Iron Sponge as the best 
m of oxide of iron of which I have any knowledge. 
E. McMILLIN, Eng’r. 


)HIO PENITENTIARY, I take pleasure in saying that the 
m Sponge bought of you two years ago, and which has been in con- 
int use ever since, has given entire satisfaction. It does all you claim 
‘it; in fact it reduces the cost of purifying to almost nothing—which 
rtainly ought to be satisfactory. R. P. GREEN, Supt. 
CINCINNATI, O. Our experience shows that by the use of Iron 
songe in place of lime we have effected a saving of 1.4 cents per M. 
cost of purification. A. HICKENLOOPER, Prest. 
SANDUSKY, O. The Iron Sponge has been a great advantage 
id saving to us over old method. THos Woop, Supt. 
CADIZ, O. We have been using your Sponge for five years with 

ntire satisfaction, and at about one-fourth the cost when we used lime 

purification. A. N. HAMMOND, Supt. 

LOGAN O. We have no desire to go back to purification by lime. 
A. MICHIE, Sec. 


LIMA, O. We have used your Iron Sponge for two years, nothing 
else, and are entirely satisfied with it. Lima Gas Lt. Co. 


TROY, Recommend Iron Sponge to any Gas Company. 
is as sia a far cheaper than lime, and far less labor connec Hie 
with it. R. A. Dittmar, Supt 


WOOSTER, 


with entire s we tte tion, and we shall continue to use it as long as we 


We have used your [ron Sponge about 8 months 


can do so with the success we have had thus far. 
W oostTER Gas Lt. Co. 
HAMILTON, O. 


past 5 years exclusively—using no lime with it—and it affords us pleas- 


We have been using your Iron Sponge for the 


ure to testify to its merits. Our present lot has been in use now over 


16 months. D. H. HENSLEY, Sec. 
MANSFIELD, O. Our Company has been using your Iron 


Sponge for 2 years in our works for purifying. It has been very sat- 
isfactory, and we would not know how to get along without its use. 
G. S. Harris, Supt 


PORTSMOUTH, O 


so far it has given entire satisfaction. J. W. Smit, Sec. 


We have been using your Iron Sponge, and 


PAINESVILLE, O. We have used your Iron Sponge for the 
past 2 years, aud shall continue to use it. It gives perfect satisfac- 
tion. J. W. ALEXANDER, Prest. 


CONNELLY IRON SPONGE AND GOVERNOR CO,, No. lil Broadway, New York. 








Wilbraham Bros. 


PHILA... PA. 


SOLE MAKERS OF 


IRON MASS 


For Gas Purification. 


Acts immediately, and more efficiently 
than any other purifying agent 
now in use. 


THE HUNTOON GAS GOVERNOR, ‘expen chemiat wons 


The Best Governor in the Market for Rotary or 


Steam Jet Exhausters. 


JOHN SCHRIEVER, Manager. 
Greonpoint Ave. & Newtown Creek, Brooklyn N.Y. 


JARVIS ENGINEERING CO,, 


61 Oliver St., Boston, Mass. 


CONTRACTORS FOR ERECTING 





Wilbraham Cas Exhausters, COMPLETE STEAM OUTFITS FOR ELECTRIC 


BAKER ROTARY PRESSURE BLOWERS, 


Amd Rotary -Pistom Puimmps. 


LIGHTING STATIONS. 


Steel Boilers set with Jarvis Pat. Boiler Setting 
To bum COKE SCREENINGS ¢or Fuci. 
ARMINGTUN & SIMS CO. ENGINES, 


Belting direct to Dynamos, without using Shafting. 
SEND FOR CIRCULARS. 


REFERENCES.—Charlestown Gas & Electric Light Co., Charles 
town, Mass.; Schenectady Gas & Electric Light Co., Schenectady 


Catalogues and Prices on Application. N. Y.; Brookline Gas Co., Brookline, Mass. 








Gasholder Tanks & Gas Works Masonry Complete. 


PLANS PREPARED AND ESTIMATES FURNISHED AT SHORT NOTICE. 


J, P, WHITTIER, 70 Rush St., near Division Av., Brooklyn, N. VY. 
A Large Quantity of Cround Fire Brick For Sale Cheap. 








1891 DIRECTORY 1891 


OF RBA IEC EIS nate COMPANIES. 


Price, 


A. M. CALLENDER & co, No. 32 Pine Street, New York City. 


- $S5.00. 
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Wood's Gas Scrubbing and Enriching Apparatus 











































































eee. — -s&S ide Elevation. 
The cheapest, simplest, and most effective apparatus for removing Tar and Ammonia, and enriching Gas, eve! 
brought to the attention of Gas Manufacturers. With ordinary condensers and scrubbers the condensable illum. 
inants flow off to the tar wells and liquor tanks and are lost, but with Wood’s Apparatus these illuminants are saved 
and retained in the gas, thus increasing its illuminating power and making a great saving in the cost of enriching 
material. Where set up next after the Hydraulic main, this Scrubber produces an 8-oz. Ammoniacal Liquor. 


JAMES R. FLOYD & SONS, - - Nos, 531 to 543 West 20th Street, N.Y, city 


FORT WAYNE ELECTRIC CO. 


FORT WAYNE, IND. 


MANUFACTURERS OF THE 


Slattery Induction System 


OoFr—. 


LONG DISTANCE INCANDESCENT LIGHTING. 


The Most Carefully Worked Out and Complete Alternating Current System of Electric Lighting in Existence. 








—-AND THE — 


WwW7OOoOxD)D 


Automatically Refoulating 


Arc Dynamos AND LAMPS. 








Main Office and Factory, Fort Wayne, Ind 


BRANCH OF FICES. 


Wood Dynamo. 


NEW YORK, - ° . 115 Broadway. PITTSBURCH, PA., - - 533 Wood Street 
PHILADELPHIA, - - 907 Filbert Street. DALLAS, TEXAS, - - = McLeod Building. 
CHICACO, - ° - - 185 Dearborn Street. TORONTO, CANADA, ° 138 King Street, West. 
SAN FRANCISCO, ° 35 New Montgomery Street. MEXICO, F Adams’ Successors, © City ot Mexico. 
BUFFALO W.Y¥., = * ° 228 Peari Srteet. CUBA, Maicas & CO., - ° Havana. 
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E NGINEERS. GAS AND WATER PIPES. GAS AND WATE R PIPES 











va Fomor gaacanécn ca WARREN FOUNDRY AND MACHINE 60, 


and READING FOUNDRY CO., Ltd. — ln : Established 1856. Works at Phillipsburgh, 


Reading, Fa. 


New York Office, 160 Broadway. 


, m CAST ARON MATER AND GAS PIPE, 


8} octalo=Wiange Pipe, Valves and Hydrants ROM THREE TO FORTY-EIGHT 1] 
Lamp Posts, Retorts, etc, 


General Foundry and Machine Work. ; iS . ; o . 
JOHN FOX, Sling Avent. 160 Broadway, N.Y. i Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., ete. 


THE OHIO PIPE ; COMPANY, M. J. DRUMMOND, EMAUS PIPE FOUNDRY. 
' ‘ DONALDSON IRON COMPANY. EMAUS, PA. 
jst on Gas & Water Pipe, AMATO ne 
BRANCH AND SPECIAL CASTINGS. ‘ \ ic 





NCHES DIAMETER. ALSO, ALL SIZES OF 








and Specials, Architectural Castings, Building Culumns, MANUFACTURERS OF 
Joists, Cellar Grates, Sash Weights, etc. SPECIAL CASTINGS AND LAMP POSTS. 





MN Cotumioum Onion Office, Corbin Building, 192 Broadway, N, Y. o_o potincauhpeny —_— f 
THE ADDYSTON PIPE AND STEEL COMPANY. ) 
CAST IRON CINCINNATI, OHIO. 


aft 


PIPE For MANUFACTURED » NATURAL GAS ™ WATER. ay 
SPECIALS, FLANGE PIPE, AND LAMP POSTS oy 





. » ™ ee a 
deta & 





gf 


JOS. R. THOMAS, 


No. 32 Pine Street, N.Y. City. 







7) oe? S 


CONSULTING AND CONSTRUCTING 


Gas Engineer and Contractor, 


PLANS, SPECIFICATIONS, AND ESTIMATES 
FURNISHED. 





> e $3 5 ae » - 
‘> a ap Bee Bs 


Contracts taken for all Appliances ne Se Se AOE Ra ae 


ENGINI 
required at a Gas Works, : -_ 
551 Compound Engines 


Either for New Works or Extensions to Old Plants. have been built during three years to 








JAMES R. SMEDBERG, 


Gas Eineineer, 
213 Jefferson Ave., Peoria, Ill., 


Will furnish Plans, Specifications and Estimates for the Remod- 
eling or extension of Gas Works. Also, Ans alytic Reports upon 
business condition and prospects of Gas Compapie Ample 


neces will be given. 





DURAND WOODMAN, Ph.D., 


Analytic and Technical 


CHEMIs'T. 


\nalyses of Gas, Fuel and Gas Coals, Crude and Refined Petro- Also Direct Connected Slow Sp 1 Alt ting Dynamos of equivalent || 
0, Materials for Gas Puritication, Tar, Ammoniacal Liquors 
other Bye-Products, Fire Clays, Deposits in Mains, Water 
Steam Making, Boiler Scale, ete., ete. Expert work in con- 
ion with ** Damages to adjacent water supplies and adjoin- 

properties.” Experimenta! Investigations for Inventors, 


‘27 Pearl Street (Husiever Squarc), N- ¥- ) 














ir Engineers. 


IGHOUSE MACHINE COMPANY. E 
RGH. PENNA.U.S.coOr A, OE 
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. RETORTS AND FIRE BRICK, . RETORTS AND FIRE BRICK. RETORTS AND FIRE BRICK. 
| H, GAUTIER & COMPANY LACLEDE FIRE BRICK MFG. c0.,. MANHATTAN 
en op MANUFACTURERS OF | FIRE BRICK & ENAMELLED CLAY 
GREENE AND ESSEX STREETS, Fire Brick, Gas Retorts, RETORT WORKS 
AND 
aoe ULES, Bes. ST. LOUIS STANDARD SEWER PIPE. | ADAM WEBER. 


MANUFACTURERS OF ' | 
rm clay Material, Fire Clay Flue Linings, Chimney tops | GLAY GAS RETORTS 
Clay Gas Retorts, Dry Milled and Crude Fire Clays, etc. 

| AND RETORT SETTINGS 


‘ OFFICE AND DEPOT | 
Gas House Tiles, 901, 903, and 905 Pine Street, FIRE BRICKS, TILES, ome 
Fire Bricks, Etc. Etc. en Office and Works, 16th Street and Avenue C., N.' 














Ground Clay, Fire Brick and ESTABLISHED EN 1845. 


Fire Sand in Barrels, B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON ST., E.B., N.Y. 





H. GAUTIER, Prest. CHAS. E. GAUTIER, Sec. & Treas. 
HAS. E. GREGORY, V.-Prest DAVID R. DALY Gen'l Mang’r. 


BROOKLYN 


slay Retort & Fire Brick Works Cas Retorts, | 


(EDWARD D. WHITE & CO.) 
eae” | TILES, FIRE BRICK. | 


VAN DYKE, ELIZABETH, RICHARDS & PARTITION STS. 
Office, SS Van Dyke St., Brooklyn, N. Y. AND EVERYTHING IN THE FIRE CLAY LINE. | 











Works, ESTABLISHED 1864.— _— Bonne 19 & 20, Soule Block 


LOCKPORT STATION, PA. JAMES GARDNER, J RB. PITTSBURGH, PA, P. 0. Box 373 


Successor to WiIiGTnTIAM GARDNER w@ SON. 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE JU. S. 
H. A. NORTON, No. 92 WATER STREET, BOSTON, MASS., Agent for the New England States. 








sncinsenenniettllliineineataeeisin 


HENRY MAURER & SON, Parker-Russell sceiidiiin,  dnnnrenniesbiiidictceer 


ESTABLISHED 1856.) BAL T IMORE 


RETORT WORKS Mining and Mfg. Co., peTorT & FIRE BRICK CO. 


— OFFICE, 


WORKS, Perth Amboy, N. Mermod-Jaccard Bldg., Rooms 307 & 308, | MANUFACTORY AT 
OFFICE, 418 to 422 East 23d seg N. , @ Broadway & Locust St., St. Louis. Mo. | LOCUST POINT BALTIMORE, MD. 
Clay Gas Retorts, PROPRIETORS OF THE } 
BENCH SETTINGS, DAKHILL GAS RETORT & FIRE BRICK WKS | 
Fire Brick, Tiles, Ete. Our immense estadlishment is now employed almost entirely in Clay Retorts, Nisin & Tiles 





the manufacture of 


GEROULD'S IMPROVED RETORT CEMENT. ‘Wfaterials for Gas Companies FIRE BRICK, FIRE CLAY, 


A Cement of gre alue for patching retorts, putting on mouth- 


pt pie = aang uy a BS beget werk en We have studied and perfected three important points. Our re- A N D Fl RE C al E NT 
and thorough in ite aaa Fully warranted to stick. _ torts are made to stand chenges of temperature, the strongest . 
PRICE LIST heats of the furnace, and the abrasion of feeding and emptying 
In Casks. » 800 Ths ‘o.b. N. ¥..atd< ents per pound. We have the exclusive Agency for the West of the celebrated | Red and Buff Ornamental Tiles and Chim. 
In Kegs 10 to 3 Ibs. ie 7 —_ ney Tops. Drain and Sewer Pipe (from 
In Kegs less than 100 Ibs...“ ; a ‘f Kioenne-Bredel Full Depth and 2 to 30 inches), Baker Oven Tiles 
Semi-Recuperator Benches 12x123x2 and 16x10x2. 
C.L. GEROULD & CO., Pp ’ 


5 & 7 Skillman St., Brooklyn, N.Y. _ And also furnish and build; ______ | WALDO BROS., 88 WATER 87, BOSTON, MASS 
Our Own Styles Semi-Recuperator Furnaces 


Western Agt., H. T. GEROULD, Jeffersonville, Ind. for the use of Coal or Coke as fuel. Role Agents the New Engiand Statee. 











Boston Fire Brick Works “<= Gas Retorts and Setting: 


Under the Personal Supervision of MOR. GHO. C. HICES hate of Chicago. 
Fire Clay Goods of all kinds. Akron Sewer Pipe, Lime, Cement, etc. Agts. for the Arc Gas Lamp & Governing Gas Burners. 


Send for Circulars and Prices to 


FISKE, COLEMAN & CO., Managers, No. 62 Congress Street. Boston, Mass 
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PRED. BREDEL, 6... 


PROP’R OF KLOENNE AND BREDEL PATENTS. 


Recuperative Furnaces, Purifying Machines, 
x Gas Apparatus. x 


Main Office, 118 Farwell Avenue, Milwaukee, Wi:. 


New York Office, 22 Beaver Street, 








FLEMMING’S 


MANUFACTURERS OF 


--Bartlett Street Lamp Mfg. Co. 


. | GeneratorGas Furnace 


ames et ow 
an 
eae Tete, 








Globe Lamps, 


Streets, Parks, Public 
Buildings, Railroad 
Stations, ete. 


LAMP POSTS 


A Specialty. 





The Miner Street Lamps, 





Ss Office and Salesroom, 
Jacob G. Miner, 40 & 42 COLLEGE PLACE, - - N.Y. CITY. 
Gas Companies and others intending to erect Lampe 
No. 823 Eagle Ave., New York, N. Y. and Posts will do well to communicate with us. 
Tie 
a 


a The American Gas Engineer 
-}. Seereccege.a. and Superintendent's Handbook. 





- 





MS _ Address ae ahove, or D. O. Mn we tereey City. Md ‘ By WIV. MOON HY . 
AMERICAN 
ar ; ¢ AS LIGHT JO URNA‘ L 350 Passes, Full Gilt Morccco. Frice. £3.00. 


$3.00 per Annum. 


A.M. CALLENDER& CO, |A Mi. CALLLENDER & CO., 32 Pine St.. N. Y. 


32 Plime Street, N. WY. 
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DAVIS & FARNUM MFG. CO.. 


WAT FTPHAIANM, MASS. 


PRINCIPAL OFFICE AND WORKS, Waltham, Mass. BOSTON OFFICE, Room 158, Vulcan Building, 8 Oliver Stre 








TUBULAR, PIPE, 


AND 


SINUOUS FRICTION 


SINGLE, DOUBLE, 


AND 


TRIPLE LIFT 


Gasiolders. 


OF ANY CAPACITY. 










Purifying Boxes, Genter Seal or Valve Connections, Bench Work. 


Reversible Lime Trays. 
SELF-SEALING AND PRESSED STEEL MOUTHPIECE LIDS. 


Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Complete Gas Plant. 


ALSO - 


Gas and Water Pipe, F"langed Pipe, 


Sugar House Work, and Special Castings of all Descriptions. 
























Established is8e61. Imcorporated isa. 


KERR MURRAY MFG. CO. 


FORT WAYNE, LIND. 





Those who are in need of | 


Holders or (as Works Apparatus of any Description, 


AND OF THE LATEST IMPROVEMENTS, 


will find it to their interest to 


CET AN ESTIMATE: FROM US 


before placing their order. 


As we make a Specialty of this Class of Work, and are Practical Builders 
and Manufacturers of same, 


rit 


with our long years of experience in the business, 


WE CAN GUARANTEE YOU SATISFACTION. 


iy 


Battimanates,. FPlais amc”. Spocificstianes Furnished om A. PpPlicAtion. 
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BARTLETT, HAYWARD & CO. 


Baltimore, | RAd. 
tyiy!e Double, & Single-Lift a a PURIFIERS. 


GASHOLDERS. CONDENSERS 
(ri Holder Tanks. i 

















mt se Scrubbers, 

ROOF FRAMES. OH BENCH GASTINGS 
Cirders. OL STORAGE TANKS. 
prams. Boilers. 


The Wilkinson ‘Water | Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


Munich Regenerative Furnace, System Drs. Schilling & Bunte. 


MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed anc ns cosas 


Paseal Tron Works, «*tasus#e° Delaware In on Works. 


MORRIS, TASKER & CO., 


INCORPORATED. 
OFFICE, 224 SOUTH THIRD STREET, - - PHILADELPHIA, PA. 


CONTRACTORS, BUILDERS, AND MANUFACTURERS OF 


Gas, rater Se Sugar Works 


Bench Castings. 














Iron Roofs. 


Condensers. Street Stops, 
Scrubbers. Valves, etc. 
Purifiers. Stand-Pipes. 
Hyd. Carriages. Water & Oil 


Tanks, all Sizes. 


Single, Double, paar 1 Triple-Lift Gas Holders. 


SELF-SEALING RETORT LIDS. STAMPED STEEL RETORT LIDS. 
Locomotive Water Columns, Filters, etc. Boiler Tubes, Wrougit Iron Pipe & Fitting 


Iron Floors, 





Plans, Specifications and Estimates for all kinds of Machinery furnished on application. 
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Foundries & Works, 
MILLVILLE, FLORENCE. 
and CAMDEN. WN. J. 


R. D. WOOD & CO., 


400 Chestnut St., 


American Gas Light Zournal. 
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— 





Engineers 
tron Founde:s, 
and 
Machinists 


PHILADELPHIA, PA. 


MANUFACTURERS OF 


CAST IRON PIPE 
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~ Gas Holders, 


SINGLE, DOUBLE, AND TRIPLE LIFTS, WITH 
OR WITHOUT WROUGHT IRON 
OR STEEL TANKS. 


PURIFIERS, CONDENSERS. 





Scrubbers. 
BENCH WORE. 


lron Floors and Roofs, Plate Girders. 





Heavy Loam Castings. 


HYDRAULIC WORK. 





Lamp Posts, Valves, Etc. 





ISBELL-PORTER COMPANY, 


G. G. PORTER, Prest. 


(Successors to SMITH & SAYRE MFG. COMPANY) 


CHAS. W. ISBELL, Secy. 





ENGINEERS AND CONTRACTORS FOR THE 
e oe 
onstruction and Extension of (fas Works. 
Special Castings, Tees, Bends, etc. Exhausters. 
Bench Castings. Engines. 


Water Gas Generators. 
Hydraulic Mains. 
Iron Floors. 


Brenner Self-Sealing Retort Lids. 


Tar Gates and Hydraulic Main Dip Regulators. 


Hutchison’s Tar Displacement Apparatus. 
Multitubular Condensers. 
Standard Washer-Scrubbers. 
Tower Scrubbers. 


Walker’s Tar and Carbonic Acid Extractors. 








Steam Jet Exhausters. 
Exhauster Governors. 
Compensators. 
Self-Acting Bye-Pass Valves. 


Valves. 


Valve Stands with Indicators. 
Purifying Boxes. 
Purifier Valve System. 
Center Seals. 
Street Governors. 


Estimates, Drawings and Specifications Furnished for the Alteration, Improvement, or Extension of 
Existing Works or the Construction of New Works. 


No. 245 Broadway, New York City. 
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/AS WORKS APPARATUS AND CONSTRUCTION.. GAS WORKS APPARATUS AND CONSTRUCTION. 








(SUCCESSORS TO HERRING & FLOYD) 
Oregon Iron Works, 
W. 20th & Qlst. Sts., bet. 10th & llth Avs., 
NEW YORK CITY. 


Engineers and Contractors 


FOR THE 


. — CONSTRUCTION OF 
GAS WORKS. 


MANUFACTURERS OF 


All Kinds of Castings and 
General Ironwork 


GAS APPARATUS. 


Bench Castings, Regenerative and Half 
. Regenerative Furnace Castings. 


Condensers, Scrubbers, Purifiers, 
Street Drips and Connections, 


Valves, 


| 
} 


JAMES R. FLOYD & SONS, 


Hydraulic Hoisting Purifier Carriage, | 


Self-Sealing Retort Lids, Improved 
Valve Stand and Indicator, 
Seller’s Cement. 


Plans, Specifications, and Estimates furnished for Construction 
of New or Alteration of Old Works. 


dion Fury, 


CHICAGO, ILL. 


Gas Works Apparatus, 


PURIFIERS, CONDENSERS, 
Bench Work_z 


SPECIALS. LAMP POSTS, 
SCRUBBERS, 
Iron Roofs and Floors. 


Plans and Estimates furnished for new works or extensions of 
old works. 














H. RANSHAW, Prest. & Mangr. WM. STACEY, Vice-Prest T. H. BiRcH, Asst. Mangr R. J. TARVIN, Sec, & Treas 


STACH YY MEG. CO., 


MANUFACTURERS OF 


Single and Telescopic Gasholders, 


IRON ROOFS, BRIDGES, LAMP POSTS, 
Water and Oil Tanks, Coal Elevator Cars, 


COKE CRUSHERS, BENCH CASTINGS, 


And all kinds of Wrought and Cast Iron Work used in the erection of Coal and Oil Gas Works 
Rolling Mill Machinery and Heavy Castings a Specialty. 


Foundry: Wrought Iron Works: 
B83, 35, 37 & 39 Mill Street. 16, 18, 20, 22, 24 & 26 Ramsey Street: 


Cincinnati, Ohio. 





1842 DEILY & FOWLER, |t!l 


Taurel Iron WorkEs. 
Address, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 





Single and Telescopic. 
EXoldcrs Biwuilt 1885S to 1890, Inclusive 


Omaha, Neb. Port Chester, N. Y. Paducah, Ky. Taeony, Pa (two) Central Gas Lt. Co., New 
Scranton, Pa. (2d) New Rochelle, N. Y. Norwich, Conn. Mount Vernon, N. Y. York City (<d 

Long Island City, N.Y. Salem, N. J (3d) Seattle, W. T Binghamton, N. Y. Tacuma, Wash. 

Macon, Ga. Omaha, Neb. (2d) San Diego, Cal. Concord, N. H. Knoxville, Tenn. 
| York, Pa. Lynn, Mass. (2d) Northern Gas Lt. ( Dover, Del. (2d) Pottstown, Pa 

Chester, Pa Little Rock, Ark. New York. N. ¥ ‘ alais, Me Victoria, B. ¢ 

Hazleton, Pa. (2d.) Irvington, N. Y. Westerly, R. I. New London, Conn Vancouver, B ¢ 

Staten Island, N Y. South Boston, Mass. Willimantic, Conn West Chester, N. Y. Charlottesville, Va. 
Saugerties, N. Y. Rye, N. Y. (2) Montclair, N. J. Bay Shore, L. I So. Framingham, Mass. 
Clinton, Mass. (Lan. Mills) Woodstock, Ont. Attleboro, Mass. Washington, D. C. Woonsocket, R. I 
Chattanooga, Tenn. Malden, Mass. Santa Cruz, Cal Newport, R. 1. (2d Simcoe, Can. 
Galveston, Texas. 3d.) Staten Island, N Y. (2d) Erie, Pa. (2d) Morristown, N. J Pittsfleld, Mass, (2d 
Fort Plain, N. Y. Woodstock, Ont. West Chester, Pa. (2d Lebanon, Pa Chattanooga, Tenn. (2d) 
Brunswick, Ga. Malden, Mass. Lancaster, Pa. (3d Oakland, Cal. 








PATENTS. GREENOUGH'’S 


FRANKLIN H. HOUGH “HIGEST OF GAS LAW.” 


Solicitor of American & Foreign Patents. 
925 F. ST., WASHINGTON, D. C. 


(NEAR U.S. PATENT OFFICE.) 


FPrice, 85.00. 


This is a valuable and important work, a copy 
of which should be in the possession of every gas 

Personal attention given to the preparation and prosecution company in the country, whether large or small. 
of applications for Letters Patent. All business before the U.S. As a book of reference it will be found invaluable. 
Patent Offive attended to for moderate fees. NoAgemeyin Jt js the only work of the kind which has ever 
the United States possesses superior facilities een published in this country, and is most com- 
for obtaiming Patents, or for ascertaining the patent- plete, Handsomely bound. Orders may be sent to 
ability of inventions. Copies of patents furnished for 25 cents 
each. Correspondence solicited. A. I. CALLENDER & CO., 32 Pine St.. N.Y. 











QS. — 


WM. HENRY WHITE, 


No. 382 Pine Street, - - - New YorkE City. 


of 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


_— GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited. 


Plans and Estimates Furnished. 
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CANNEL COALS. GAS ENRICHERS. 


cows PERKINS & CO, = 


228 & 229 Produce Hxchange, New York 


mas « 


GAS COALS. 





Cable Address, ‘‘ PERKINS, NEW YORK.”’ Post Office Box 3695, New York. 


CENERAL SALES ACENTS FOR 


The Youghiogheny River Coal Company’s 


OCEAN MINE YOUGHIOGHENY GAS COAL. 


ws. WW. da GRADS, Tous. M. Hi. TAYLOR, Vice-Prest. 


This Colliery is located at SCOTT HAVEN, PA., in the center of the Youghiogheay Gas Coal District, and produces 
the ONLY RELIABLE YOUGHIOGHENY COAL for gas purposes. (See Map on p. 87 of this Journat, Feb. 16, ’s5, 


POINTS OF SHoIF MENT, 
Locust Point, BALTIMORE. Pier No. 62, PHILADELPHIA. 
ST. CEORCE, STATEN ISLAND, N. Y. HARBOR. 





Also, Shippers of the following well-known Cannels: 


Breckenridge & Old Kentucky Boghead 
from Kentucky, 


AND THE 


JELLICO CANNEL, from TENNESSEE. 


Within the past four years we have delivered these Cannels to over One Hundred and Fifty Gas Companies 
in Thirty-five different States, and to some of the largest Gas Companies in 


GREAT BRITAIN, ON THE CONTINENT, AND SOUTH AMERICA. 


Single carloads or more delivered at any required point in the United States and Canada Cargo shipments from 
NEW YORK, PHILADELPHIA, BALTIMORE, NORFOLK, AND NEWPORT NEWS. 


Particulars as to prices, ete., furnished upon application to the above address. 


JAMES & WILLIAM WOOD, aesan eros. 
Gas and Gannel Coal Gontractors, ENAMELED 





No. 40 St. Enoch Sq., Glasgow. No. 2 Talbot Court, London. Gas, Water Meter, and Clock 
Proprietors of the BATHVILLE COLLIERIES (which produce the ID xX Lx is =. ° 
celebrated BOGHEAD CANNEL), Shields, Shieldmuir, Drumpeller, and aia. 


Enameled Iron Plates in Colors, and ‘6 
Patent Enameled Letters 
and Numbers. 


S T Al DARD e Al I D I ELS, We make a specialty of this class of work, and, with 


experience of over 30 years, can guarantee nov only sat 


other Collieries. This Firm offer 


ind correctness, but extremely low quotations. EST 


Unegualed as Gas Enrichers. AND SAMPLES FURNISHED ON APPLICATION 


Analyses, prices, and all further information furnished on application to Office & Salesrooms, 11 Park Row, N 


Agency for U.S., Room 70, Nos. 2 & 4 Stone St, N.Y. City, °° ye 









rr 
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Tie Despard Gas Goal Co, THE 
DESPARD GAS COAL, PENN GAS COAL CO, 


AND MANUFACTURERS OF OFFER THEIR 


MINES ougetene mea Ww. ve,| Coal Carefully Screened ds Prepared for Gas Purposes. 


WLARVES, Locust Point, Siditiones. Md. | 
FICE, 44 South Street, Baltimore, Md | h 
ir Pr is located in the Youghiogheny Coal Basin, near Irwi d Penn Stations on the 
‘SEL & HICKS, BANGS & HORTON, Their Property ocated in the Youghiogheny Coal Basin, near Irwin an 


vateea te b acenrs. } 60 Conaress8t... Boston Pennsylvania Railroad, and on the Youghiogheny River, 























COXE BROS. & CO. Principal Office: 
Cross Oreek, Sugar Loaf & Beaver Meadow | 209 SOUTH THIRD STREET, PHILA., PA. 





Lehigh Coals. Points of Shipment: 
Ceneral Office, 143 Liberty St., New York, : - : ' . 
Boston, 70 Kilby Street : Phila., 420 Walnut Street ; Pennsylvania Railroad Piers; Greenwich Wharves, Delaware a: 
yo, **The Rookery”; Buffalo, Coal and Iron ‘aaa . 2 sy 
Milwaukee, 91 Michigan Street. bi i er: Pier No 71 (Tower Side). South Amboy, N. J. 





5B. BB. BY, Gemn’l py 


— Chesapeake & Ohio Railway Coal Agency, 





FOR THE SALE OF THE f 


Superior Kanawha Gas Coals, Cannelton Cannel, 


|\Also, SPLINT AND STEAM COALS. 


From the Kanawha and New River Regions, on the line of the Chesapeake & Ohio R’way. 


C. B. ORCUTT, General Agent, - - ‘No. | Broadway (Room 217) New York City 








EDMUND H. MCCULLOUGH, Prest CHAs. F, GODSHALL, Treas. H. ©. ADAMS, Sec. 


THE WESTMORELAND COAL 60. 


Chartered 1854. 
Mines situated on the Pennsylvania and the Baltimore 


Koller’s Adjustable Coke Crusher, °"" C™° **Uronss: &® Westmoreland county, Pene. 


SIMPLE, STRONG, AND DURABLE. POINTS OF SHIPMENT: i we 


Miles 2 real PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J. 
Correspondence Solicited. WATKINS (SENECA LAKE). N. Y. 

















o * 7 a 
Electric Light Primer. Since the commencement of operations by this Company its well-known 
By CHARLES L. LEVEY. Coal has been largely used by the Gas Companies of New England and the 
4A npie 1 f all th st { tant ~ ag € ; ’ aran oY } QT ¢ 72 > Qa avi s] "1 1 € 
ae «Conger wth the rune 0 te pyuue and tecric, Middle States, and its character is established as having no superior in gas- 


. with Precautions for Safety, etc. 
Price, 50 cents. 


A.M. CALLENDER & 00., 32 Pine St., N.Y. Principal paenintl 224 South 3d St.. Phila., Pa 


THE CLERK GAS ENGINE CO,., 
) Main Office, 1012, 1014, 1016, 1018 Filbert St., Philadelphia, Pa. 


WM. W. GOODWIN, Prest. E. STEIN, Sec. 


giving qualities, and in freedom from sulphur and other impurities. 

















The utility and convenience of the Gas Engine being no longer an open question, it only remains now for 
ntending purchasers to select the BEST. We claim for the CLERK GAS ENGINE that it is equal to any other 
manufactured as regards steadiness in runn ng, simplicity, and ease of keeping in repair, and that it gives the greatest 
anount of power for the least money (both in first cost and expense of running) of nny engine made. In support of 
this claim we refer to the test of the Gas Engines made under the direction of the American Institute of New York 
n December, 1885, and heretofore published in these columns. These engines are especially adapted for continuous 
running under heavy loads, and we can refer to Engines which have run 22 hours a day for months at a time 


Made In Sizes of 5 10, 15' 20. and.25 Horse Power. Ali Enaines Guaranteed for One Year, 
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JOHN J. GRIFFIN & CO. 


Nos. 1513, 1515, 1517 & 1519 Race Street, PHILADELPHIA. 
52 Dey St., NEW YORK. 75 N. Clinton St., (Fre. k. PERSONS, Mangr.) CHICAGO. 


MANUFACTURERS OF 
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IN ANY VOtTRLUME. 





SS” _‘-Provers, Gauges, Registers, Etc, Etc. “ ' 
EXPERIMENTAL APPARATUS FOR QUANTITATIVE AND QUALITATIVE ANALYSIS, 


Careful and Prompt Attention paid to Repairing of all kinds of Meters and Apparatus. 
Estimates Cheerfully Furnished. 








NN ATHANIEL, TUFTS, 


i oe No. 153 Franklin Street, Boston, Mass., 


MANUFACTURER OF 


lie DRY GAS METERS. 
1 Ng Station Meters of any Capacity. 


fei: a Test and Experimental Meters, Pressure Registers, Pressure Gauges. 

















~ 








ial dinis Oiehamm, Pressure and Vacuum Gauges. 
Rg a reagent METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 
Siamatronkmpraply, Patent Cluster Lanterns for Street Illumination. 
CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 
Established 1866. 
BALTIMORE, North & Saratoga Sts. CHICACO, i122 & 124 Michigan St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 221 Front St. 


BOSTON, 92 Water Street, Rooms 2! and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 








“Success” and “Perfect” Cas See | 


A. HARRIS E L. UARRIS. . HARRIS. 
EBEstablishedad 18409. 


HARRIS BROS. & CO.. 


Twelfth and Brown Streets, Philadelphia. 


a | Manufacturers of Wet and [ry fas Meters, 


STATION METERS, METER PROVERS, 


EXPERIMENTAL wmETERS, SHOW OR GLAZED METABRS, 
Pressure and Vacuum Registers, Cauges, Photometers, Drip and Bell Pumps, Etc., Etc. 





PROMPT 4STENTION GIVEN TO ALL ORDERS. METERS THOROUGHLY REPAIRED. ESTIMATES FURNISHED FOF 
STATION METERS OF ALL SIZES. CORRESPONDENCE SOLICITED. 
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mere 


GAS METERS. GAS METERS. <i GAS METERS. 





GEO. J. McGOURKEY, Prest. WM. H. McFADDEN, Vice-Prest. (Phila.) WM. N. MILSTED, Gen. Supt. and Treas. (New York). WM. H. DOWN, Sec. 


THE AMERICAN METER CO. 


Established 1834. incorporated 1863. 


PRESSURE REGISTERS. METER PROVERS. 
PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 


writ AND DRY GAS METERS. 
STATION METERS. 


EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS 
Manufactories: | GAS STOVES. Agencies: 
‘ a 2 Yr ‘a fy , | 177 Elm Street, Cincinnati. 
512 West 22d St., N. Y. SUGG’S “STANDARD” ARGAND BURNERS, | 414 « 246 N. Wells Street, Chicago. 


SUGG’S ILLUMINATING POWER METER, S10 North Second Street, St. Louis. 
Arch & 22d Sts , Phila. Wet Meters, with Lizar’s “Invariable Measuring’? Drum. | 222 Sutter Street, San Francisco. 











EE LME «& MeciLHENN yy, 


(Established 1848.) 


CAS METER MANUFACTURERS, 


Nos. 1339 to 1349 Cherry Street, Philadelphia, Pa., 
WET AND DRY GAS METERS. STATION METERS, EXPERIMENTAL METERS, METER PROVERS, 


Center Seals, Pressure Registers, Governors, Indicators, Photometers, and all other kinds of Apparatus for use in Gas Works. 
FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 
REPAIRING DEPARTMENT.— We employ a special force of skilled workmen repairing meters of all makers. 


£ 














DD. MoDONALD & CO., 
GAS METER MANUFACTURERS. 


(Hstablished 1854.) 
51 Lancaster St.. Albany, N.Y. 34& 36 West Monroe St., Chicago, Il. 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS, PRESSURE GAUGES, ETO. 


. We use only the very best materials, and employ the most skilled labor, and by our long experience (37 years) and personal supervision of every deta 
We feel justified in assuring the public that our goods will give perfect satisfaction. Every Meter emanating from our establishment will bear the Sts 


Inspector’s Bapag, and will be fully warrented by us. Our Annual and Calendar will be sent to Gas Companies upon applicatior. 








PPTL ETE 


WE Me | 
on meni *® 






| Other people have found us to 
tf their advantage. ott 


We'll be glad to serve you. 





STA'TION METERS. 
METER PROVERS. 
CONSUMERS’ METERS 
REPAIRING. 
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W. WALLACE GOODWIN, President E. STEIN, Vice-President WM. E. STEEN, Sec. & Treas. H. B. GOODWIN, Superintence 


THE GOODWIN GAS STOVE AND METER COMPANY, 


1012, 1014 & 1016 Filbert Street, Philadelphia, Pa. 


113 Chambers St., N.Y. 44 &46 Dearborn St., Chicago. Agts., Waldo Bros., 88 Water St., Boston, 


SOLE MANUFACTURERS OF THE 


“Sun Dial’ Gas Stoves, 


IN A GREAT VARIETY OF STYLES AND SIZES. 


2 ~The Most Economical, Efficient, and 
) Durable Gas Stove Made. 


SIZE. 
Stove. Oven. Broiler. Top 
Prmlage buh 31 inches high. 94g inches high. 10 inches high. 2! inches high 
17 inches wide. 15 inches wide 15 inches wide. 16 inches wide 


12% inches deep i2% inches deep. 
Length over extension shelves, 32 inches. 
This Stove has three Boiling Burners in the Top or Hot Plate, and 
single Oven Burner. 
The consumption of this Stove is 35 cubic feet per hour, at 14 inch P 
pressure with all burners 
Three-eighth inch supply pipe should be used when the pressure is 1} 
inches or over. 


ALL FITTINGS ARE NICKEL PLATED, 


“4-17 7 ee 
SU Moreen > yp 
} i 


Catalogue showing Styles and Prices sent free on application. 





ere E 


Gas Cooking Stove No. 7C. 


DRY and WET GAS METERS 


Station Meters (square, cylindrical, or in staves), Glazed Meters, King’s and 
Sugeg’s Experimental Meters, Lamp Post Meters, etc., etc. 


METER PROVERS (Sizes 2, 5 and 10 feet. 


Pressure Gauges of all kinds, Pressure Registers, Pressure and Vacuum Registers, 
Pressure Indicators (sizes 4,6 and 9 in.), King’s Pressure & Vacuum Gauges. 


DRY & WET CENTER SEALS, DRY & WET GOVERNORS, EXHAUSTER GOVERNORS. 


Photometers of all descriptions. Letheby’s Sulphur and Ammonia Test Apparatus Complete. 


Also, TESTING AND CHEMICAL APPARATUS OF ALL KINDS, AND OF THE MOST PERFECT DESCRIPTION, 
FOR ALL PURPOSES RELATING TO GAS. 


GOODWIN’S IMPROVED LOWE’S JET PHOTOMETER. 


Agents for Bray’s Patent Gas Burners and Lanterns. 


Special attention to Repairs of Meters and all Apparatus connected with the busin.-s All work guarantee? 


first class in every particular. Orders filled promptly. 





